




;'i’V-;\‘-9.;^-; .:-*- '-^ 


a m e r g "e r o f ‘ :• 

RADIO E N G I N E E RIN G 


P O M M D N I C A T Ip N & 
BROADCAST ENGINEERING 


Tli^ ;:^jH^;ADP:^,S fEN#iNEER 




























-Sm- 

^ ■':*''’"V 


Characterize every element which enters into the construction of 
Amperex Water Cooled tubes. The painstaking thoroughness, pre¬ 
cision and skill with which these elements are designed and engi¬ 
neered is best illustrated by the grid 

Welding, the customary method of attaching the fine grid wire 
to the supporting rods, is entirely eliminated. The intense heat 
developed in this process results in the formation of oxide films 
on the wires (a source of grid emission) and in the crystallization 
of grid wire and rod at ihe point of junction. 

For the Amperex grids, a machine was developed which slots the 
supporting moly rods at accurate intervals determined by the pitch 
of the grid. The grid wire is securely swaged into these notches, 
forming a strong rugged grid free from brittleness due to crystalli¬ 
zation and tree from surface contamination because of any oxi- 
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SVEACOTE 

as the solution to your problem of 

Cost vs. Quality 

WRITE AT ONCE FOR DATA SHEETS 

giving inferesting, complete and valuable information about 
this new, rust resisting, fused nickel coated metal. 

WHAT IT. IS — 

SVEA METAL (the purest iron made commercially) fuse-coated 
with pure nickel by special, effective, approved method to 
meet all requirements. 

WHAT IT HAS — 

All the advantages of any material whether nickel, SVEA 
METAL or cold rolled steel with none of the disadvantages, 
risks, headaches and losses. 

WHAT IT DOES — 

Enables you to maintain quality, reduce shrinkage, cut costs 
and sleep nights. 

NEVER BEFORE HAS THERE BEEN SUCH AN 
OPPORTUNITY FOR TUBE MAKERS TO COMPETE 

for 

HIGHEST HONORS 

Swedish Iron & Steel Corporation 

NEW YORK. N. Y. 
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CERAMICS MAQICORES 


Enlarged facilities enable improved deliveries, in all 
types and sizes. Semi-regulating drys are available. The 
current drain is extremely low, especially important for 
battery operation. These condensers are very 
rugged and will stand up under very severe 
service conditions, ^ 


This coming year appears to be a “core” year. Current 
redesigns of receivers are incorporating many new and 
extremely important magicore applications. Auto sets are 
almost universally using I-F and antenna cores. Many 
new materials and shapes have been pro¬ 
duced. We would appreciate the opportunity 
to familiarize you with the engineering, 
possibilities. 


CROLITE 


PATENTED 


PROCESS 


CONDENSERS 

Molded. Extruded. Machined. 

Increased production facilities. 

Low loss material. 


CERAMIC CEMENT 

Low loss ceramic cement with new possibilities. 
Why not investigate them? 

LIQUID CROLITE SUPER QUARTZ 

An impregnating and covering liquid with losses 
lower than fused quartz. 































































WITH THE EDITORS 


FREQUENCY ALLOCATIONS 

THE FEDERAL COMMUNICATIONS COMMIS¬ 
SION have announced their actions with ref¬ 
erence to the entire useful radio spectrum 
which comprises frequencies from 10 to 
300,000 kilocycles. 

Heretofore the rules of the Commission 
with respect to the use of radio for practical 
purposes have been confined to that portion 
of the radio spectrum from 10 to 25,000 kilo¬ 
cycles. However, as a result of experimen¬ 
tation during the past few years, the hear¬ 
ing of June 1936, and collaboration with 
the various Government departments, the 
Commission have decided to allocate frequen¬ 
cies from 25,000 to 300,000 kc. The allo¬ 
cation of the ultra-high frequencies vitally 
affects television, facsimile, relay, high- 
frequency and experimental broadcast ser¬ 
vices. Briefly, the allocations are as follows: 

Seven channels between 44,000 and 108,- 
000 kc are now available for assignment to 
television stations. Television broadcasting 
has also been assigned twelve channels be¬ 
tween 156,000 and 300,000 kc. (Each tele¬ 
vision channel is 6 megacycles wide.) Tele¬ 
vision stations will be assigned these chan¬ 
nels on an experimental basis with the same 
requirements as are now imposed. In con¬ 
nection with television allocations, Mr. Mur¬ 
ray’s article in this issue should be of in¬ 
terest. 

In the band 41,020 to 43,980 kc, seventy- 
five channels are available for assignment to 
aural broadcast stations. The Commission 
at an early date will consider the needs and 
requirements for high-frequency broadcast 
stations using both conventional and fre¬ 
quency modulation. 

Sixteen channels for relay broadcast sta¬ 
tions are provided in the 30,830-39,820 kc 
band. These channels will enable a con¬ 
tinuance of the existing stations as well as 
provide additional facilities for the growth 
of relay broadcast service. 

The allocation of frequencies between 
30,000 and 40,000 kc provides twenty-nine 
frequencies for police service. Of these fre¬ 
quencies twenty-five will be available to mu¬ 


nicipal and county governments and four to 
state police agencies. The frequencies will 
be assigned on a shared use basis in ac¬ 
cordance with a plan to be announced. It 
is believed that one group of frequencies will 
be assigned to fixed stations of relatively 
large power outputs, and another group to 
those fixed stations employing lesser pow¬ 
ers. A third group will be available exclu¬ 
sively for mobile units. 

Concerning aviation, four frequencies 
have been allocated between 30,000 and 
40,000 kilocycles. These are intended pri¬ 
marily for use in instructing student pilots 
during initial solo flights. The frequency 
band 129,000-132,000 kc has been set aside 
for airport traffic control. This band is adja¬ 
cent to a band allocated to the Government 
for similar use. Provision has been made for 
six airport frequen^ assignments separated 
by approximately 500 kc. This allocation 
will permit the use of a separate and dis¬ 
tinct frequency for each airport in locali¬ 
ties where several airports are in close prox¬ 
imity to each other. It is also interesting 
to note that in the frequency band 132,000- 
144,000 kc eleven frequencies have been as¬ 
signed to aviation service and are designed 
primarily for radiotelephone service for air¬ 
craft in flight. 

Various frequency assignments have also 
been made for fixed, experimental, forestry, 
mobile press, geophysical, motion picture, 
coastal and ship harbor, special emergency, 
marine fire, and other special services. 


ROCHESTER FALL MEETING 

ONE OF the biggest and best conventions in 
the history of the Rochester Fall Meetings 
has just been concluded. It was the ninth 
meeting of this group, and was held at the 
Hotel Sagamore in Rochester, N. Y. 

At this convention the results of the re¬ 
cent IRE election were announced. The new 
officers are as follows: President, Haraden 
Pratt; Vice-president, E. T. Fisk; directors 
for 3-year terms, C. M. Jansky, Jr., O. B. 
Hanson, and F. W. Cunningham. 
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To attain foremost place in its industry, an institution Such is Lapp's position in radio insulation today, 

serves its period of apprenticeship. Step by step it With the growth of radio transmission, amazingly 

builds public confidence by supplying advantages in rapid as that has been, Lapp has kept pace to the 

design, in dependable product, thus meeting in cred- consistent satisfaction of radio engineers. Lapp still 

itable manner the requirements of the field it serves. sets the pace... an obligation imposed by Lapp's un- 

With accepted leadership comes a new obligation ... questioned leadership. In constant touch with tech- 

the necessity of forecasting future needs, and of being nical progress, Lapp foresees the problems of tomor* 

prepared to satisfy them as rapidly as constant prog- row, provides solutions as comprehensively adequate 

ress in usage may demand. as those already provided for the problems of today. 


BULLETIN 137 TELLS THE STORY OF LAPP WATER COILS 
AND TOWER FOOTING INSULATORS, WRITE FOR YOUR COPY. 
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Keystone ef Yeur Speech Input Equipment 


...THE STUDIO AMPLIFIER 

RCA 40-D is a high fidelity, AC operated, de luxe amplifier 
providing many features...yet available at moderate cost! 




B roadcasting quality depends 
* upon the studio amplifier. Since 
all programs usually pass through 
this unit, it is of fundamental im¬ 
portance to have an amplifier which 
will assure high fidelity performance 
at all times. 

The RCA 40-D does even more 
than this. It is a combined high 
fidelity, AC operated amplifier hav¬ 
ing uniform frequency response, low 
distortion and low hum level plus a 
volume indicator capable of reading 
either average or peaks. When set 
for the latter position, its charaaer- 
istics are similar to those of the mod¬ 
ulation monitors required in every 
station. Thus the operator in the 
studio control room can adjust gain 
settings to obtain more nearly the 

Replace weak transmitting and receiving tubes with 


actual desired modulation percentage 
than was ever before possible. This 
"slow return*’ setting is made possi¬ 
ble by the use of a tube type V. L 
which also introduces less distortion 
than the conventional copper oxide 
type rectifier. 

The 40-D offers the maximum in 
convenience, too. Having a hinged 
chassis, it is possible to reach every 
part for inspection without remov¬ 
ing the amplifier from the rack. Tubes 
are accessible from the front. The 
Volume Indicator uses the latest il¬ 
luminated type meter. With all of 
this, the 40-D is not expensive. The 
nearest district office will be glad to 
furnish you with full details. Ask 
for data on the RCA 41-C triple pre¬ 
amplifier, too. It’s a matching unit. 

the tubes preferred by network stations — RCA. 




Tubes accessible from front 



Heavy, chromium plated shields for cof?. 


SPECIFICATIONS OF THE 40-D AMPLIFIER 



Input and output imps. 250/500 ohms 

Overall gain.75 db 

Normal output level.0 db* 

Max. usable output ... +18 db* 
V. I. range . . . . - 20 db to + 18 db 
Output noise level at normal output 

(5 5 db gain).- 70 db 

Output noise level at normal output 
(full gain) .~ 60 db 


RMS Distortion (400 cycles) at normal 

output.0.3% 

Frequency response 

30 - 17,000 cycles ± 1 db 
Tubes used... two RCA-1603's, two 
RCA-89’s,oneRCA-25Z5,oneRCA- 
6A6, one RCA-76, one RCA-84 

Power input.85 watts 

Panel height.13-31/32 in. 


Every part accessible with hinged chassis 

TYPE 40-0 JVMPUFJEB 
C $7T0ffTI0N CHARACTERPSrjC 


*12-1/2 MW. Zero level 


OUTPUT LEVEL 0 (.0125 MMTT REE) 


Low distortion over entire hand 



RCA MANUFACTURING COMPANY/INC., CAMDEN, N. J. 
A SERVICE OF THE RADIO CORPORATION OF AMERICA 


New York: 1270 Sixth Ave. 
Dallas: 2211 Commerce St. 


Chicago: 589 E. Illinois St. 
San Francisco: 170 Ninth St. 


Atlanta: 490 Peachtree St., N. E. 
Hollywood: 1016 N. Sycamore Avo, 



Uniform frequency response 


^ • COMMUNICATIONS FOR NOVEMBER 1937 


















exclusive Asnperile fej 
available in new Models 
(High Impedance) and RBMk (200 


Amperite offers the following cc^opercition to P.A. Men 

i, FBEEv Window Decal adveiilsiDg your Sound Service. 

Sise 5*/jx9V4. fituahed in 4 striking colors. 

2. FREE: Window EMsplciy. Ilil7, 

3> Special Sound Equipment Lettaiheads. Scrmplee and prices on request. 
Write for these valuable sales helps, and new Illustrated Bulletins^ today! 


5:gl BROADWAY. Jf. Y. IT^S.A 


O IMPORTANT USES 


The Acp_uslic Compensalor enables 
you to lower or raise the response pf 
t herni cr ophdhe e me re flip ot the 

djtiger: JVo/ a; yblume. ebiilrbl/f—opera¬ 
tion's siinilar in principle to the Riding 
pa^e Is in bro □ dcast studios^ 


2. Makes;: the' MeloG.ily immediately ad- 
^jirstqblG. to close talking Or distant 
jpvqkiip. 


5i- Immediately adjustable to any room 

condiirbri -VA . or ixnv type Of job Or 


^creasing.the quality, without increasing 
the "price/jisji.Kp keynote of the Amperite 
^saje^po licy- In the ne w Amperite Veiocity> 
"witWlhe^Acoustic GoTmpensatOr^ the P.Av 
rlndustry hOs^theddst'word in imlbiophche 
perle'diiort a( a competidve;price. 


MODELS RBHlc, RBMk, withTdcoustic: 
icbmpensglqrrFrequencV-range 40 to 11.- 
’OGD^GHS'.- 0u1p'ut,—^G5 db:, Complete with 
^swit'cKixable.conri^^ and>25' of cable; 

^ r $:42.00 UST 

MODjUSL RBHii^ RSMei, without 
acoustic cbih']^ nsa^pr $42*00 . LIST 


^NEWIiAMPERlTE^iTONTACl^ MICROPHONE 


A contact mike without distortion. Ideal for use on all string 
instruments. Plotters an ordinary fiddle by giving it the vol¬ 
ume and depth of a "Strad”; makes a small piano sound like 
a "Grand". Unusual high output—can be used on radio sets. 

No string changes, no drilling. Attached without tools. 
Operates with either high or low gain amplifiers. Frequency 
response, 40 to 9000 cps. Output, —40 db. 25' of cable. 

MODEL KTH (Hi-imp); KTL (200 ohms).$22.00 LIST 

KTH or KTL with foot-operated volume control... $30.00 LIST 


ilE^L mAMPE R ITE ' AND - 1 - tVllKE 


The smallest velocity made .. . but has an output equal to 
larger types, —68 db. Frequency range 60 to 7500 cps. Excel¬ 
lent for close talking, and can be used as hand, desk, or stand 
microphone. Unusually rugged. Size of head, 1" x %" x 2%". 

MODELS HDH (Hi-imp); HDL (200 oms); with switch, 

$22.00 UST 


AN-EXCELLENT VELOCITY AT $~2~2.;d0 LIST- 


P.A. Men, you do not have to sacrifice quality on a "low-cost" 
job. This fine velocity, built to Amperite standards, is excellent 
for both speech and music. Gives flat response without peaks 
over entire audible range. Reduces feedback. Frequency 
range 60 to 7500 cps. Output, —68 db. Unusually rugged, not 
affected by temperature, pressure or humidity. Triple 
shielded, fitted with shock absorber and swivel bracket. 

MODEL RAH (Hi-imp.) with 12' of cable; MODEL RAL (200 
ohms) with 8' of cable.ONLY $22.00 LIST 


^ BROADCAgriNG STUOTCJS^ 


New Output, —56 db. 

The new Amperite Studio Velocity, model SR80n, has —56 db. 
output, highest in studio velocities available today. The 
SR80n is now accepted as the finest microphone for studio 
and recording: (Two weeks' free trial to established studios). 
Frequency range 40 to 15000 CPS. Triple shielded, fitted with 
switch (optional), cable connector, and 25' of cable. MODEL 
SRSOHn (Hi-imp.); SR80n (200 ohms).$80.00 UST 
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If you want to picture plenty of 
action but no progress, page Mr. 
Sqnirrel, With his famous cage he 
offers a parallel that has become 
threadbare—threadbare because it 
is so apt. Apt because every at¬ 
tempt to develop a product or 
improve an operation has its 
squirrel-in-a-cage moments. 

At such moments Mallory first met 
most of its valued customers. The 
Mallory business has been built by 
helping manufacturers reduce the 
duration of those ^”round and 
’round” periods. 

Mallory accomplishments have 
touched many fields including the 
automotive, radio and electrical 
industries. Mallory developed the 
electrode material for the new 
welding technique that made 


where re- 


Streamline trains possible. Auto¬ 
mobile radio became a practical 
achievement through Mallory- 
made vibrators. Mallory produced... 

We interrupt this autobiography 
here because your interest, as well 
as ours, is not so much in what 
Mallory has done, but in what 
Mallory can do for you today— 
and tomorrow. 

To give you a quick, concise pic¬ 
ture of our facilities we have listed 
nine groups of problems in the panel. 
These are the fields in which we 
have the technical knowledge and 
experience to help. We hope you will 
turn to us when such ^ 

problems confront you. r"""* - 

You can be assured of WL Vk 
an active and sincere 
interest. 1 \ • 


Metal rab*icotia!l 

glstance weldi»'« 

forre3totaDC^^^_- maKmg 

Contact Ptofcle^invoivmg^ circuit-f.-. 

and breaking of an ^ engineering \ - 

I 

thermostat, and otner fc 
, requlrementa. . j^p/C Cnwe»» I 

tiflera and engineering or d/C 

^^“ry’SSSoT/'tlc C^eSsers may poasibly 

be used—See Mallory. . 

i All-Wave typea. , Flexible 

i 

I ia^1ricolVib.ota..-9^aU^^^ 

m ^-1 problem - 

Its ^ \ In radio or 

^ ^ m \ industry — 

\^r*obaMy 

11 OH * 


‘SllSSge'lecS^ea^Sd^SvlS 
. ..— tbe making 


Cable Address —PELMALLO 
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FOR NOVEMBER, 1937 


COAXIAL CABLE TELEVISION TRANSMISSION 


ON NOVEMBER 10 there was an experi¬ 
mental demonstration of motion pictures 
transmitted over the coaxial cable be¬ 
tween New York City and Philadelphia. 
In the Bell Telephone Laboratories in 
New York a sound-picture film was 
rtm through a transmitter and its two 
records—sound and scene—were con¬ 
verted into electric currents and trans¬ 
mitted to Philadelphia. There the pic¬ 
ture was reproduced large enough for a 
group of ten people to see easily, while 
the accompanying sound came from a 
loudspeaker. The sound picture de¬ 
scribed, by voice and animated dia¬ 
grams, the coaxial cable system and ex¬ 
plained briefly the operation of the pic¬ 
ture transmitter and receiver. Some 
films typical of the news-reel theatre 
were also transmitted. 

The cable which extends between 
New York and Philadelphia contains 
two coaxial conductor units. Each unit 
is formed by a flexible copper tube and 
a single wire enclosed by the tube and 
held at its center by thin disks of hard 
rubber. Along the route are unattended 
installations of special amplifying equip¬ 
ment which receive their power over the 
inner wires of the two coaxials. The 
cable with its amplifiers and with its 
terminal equipment is an experimental 


installation for the development of 
broad-band transmission. 

Each coaxial conductor unit with its 
associated one-way amplifiers is capable 



Attenuation of the New York to Phila¬ 
delphia television circuit. 


Left; Receiving cathode-ray tube (cen¬ 
ter) with power supply (left) and 
sweep circuit (right). 

Right: A close-up view showing wiring 
at receiving tube. 


of transmitting simultaneously the cur¬ 
rents of two hundred and forty different 
telephone transmitters. Using separate 
units for transmission in opposite di¬ 
rections, the system provides for two 
hundred and forty simultaneous con¬ 
versations. The million-cycle range 
of each unit is utilized by carrier-cur¬ 
rent methods. In the present arrange¬ 
ment the transmitters are formed into 
twenty groups of twelve each. Each 
transmitter is limited to a frequency 
band of four kilocycles; and the bands 
from the twelve transmitters of each 
group are raised to successive positions 
between sixty and one hundred and 
eight kilocycles. Twenty complicated 
currents are thus obtained. These cur¬ 
rents by another modulation are spaced 
in the range from sixty to one thousand 
and twenty kilocycles. This system of 
multi-channel telephony was recently 
tested over a looped back circuit equiva¬ 
lent to thirty-eight hundred miles; and 
transmission was satisfactory. 

Another question remained: Can the 
system transmit satisfactorily a single 
message the frequency components of 
which occupy its entire range, that is, a 
current of the kind required in television 
programs? To study that possibility 
there were constructed in Bell Tele- 
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The scanning disc of the experimental 
motion-picture transmitter in Bell Tele¬ 
phone Laboratories. 



Phase delay of New York—Philadel¬ 
phia circuit. 


The Philadelphia terminal of the coax¬ 
ial cable showing carrier-current 
equipment. 



phone Laboratories a transmitter to 
originate a signal of that range of fre¬ 
quencies and a suitable receiver, both of 
which utilize some of the present tech¬ 
niques of television. 

For a signal which can be repeated 
over and over a motion picture is used; 
it moves uniformly past a picture gate 
where lenses in a large rotating disc 
sweep across it a light beam three- 
thousandths of an inch square. The 
light passing through the film enters an 
electron multiplier. The resulting cur¬ 
rent contains frequencies between 0 and 
806 kilocycles. Since the coaxial cable 
is not designed to transmit frequencies 
below 60 kc, however, the original fre¬ 
quency band from 0 to 806 kc had to be 
raised by modulations to a higher posi¬ 
tion in the frequency spectrum. 

This is accomplished through a double 
modulation. The first modulation em¬ 
ploys a carrier of 2376 kc and results in 
a lower sideband from 1570 to 2376 kc 
and an upper sideband from 2376 to 
3182. A filter then removes all of the 
upper sideband except a small section 
of its lower frequencies which is passed 
by the sloping corner of the filter char¬ 
acteristic. A second modulation with a 
carrier of 2520 results in an upper side¬ 
band from 4090 to 4896 kc and a lower 
sideband from 950 kc to 144 with the ad¬ 
dition of a group of somewhat lower 
frequencies corresponding to the vesti¬ 
gial upper sideband passed by the first 
filter, A second filter easily removes 
the upper sideband, and is accurately 
designed to cut off the vestigial frequen¬ 
cies below 144 kc, so that the frequen¬ 
cies transmitted run from 144 to 950 kc. 

In transmission over the cable the 
lowest frequencies fall behind the high¬ 
est, taking about twenty millionths of a 
second longer in travel. In that time 
the cathode beam can move forty times 
its width. The effect is the same as if 
the finer the picture details the more 
out of synchronism were scanning disc 
and cathode beam. For the transmis¬ 
sion, however, delay equalizers were 
developed to keep together all the com¬ 
ponents of the current to a precision 
corresponding to the motion of the beam 
for half its width. In the study of such 
problems of broad-band transmission 
this picture-transmitting apparatus is a 
valuable research tool, although the de¬ 
tail which it permits is only that cor¬ 
responding to the million-cycle range 
of the amplifying and terminal equip¬ 
ment with which the cable is at present 
equipped. The frequency limits of trans¬ 
mission are not inherent in the cable 
itself, but in whatever terminal or in¬ 
termediate amplifying equipment may be 
associated with it. Amplifiers designed 
for a still wider band are under develop¬ 
ment, which will permit more telephone 


channels and more detail in a transmit¬ 
ted scene. 

According to a statement issued by 
Dr. Frank B. Jewett, president. Bell 
Telephone Laboratories, the demon¬ 
stration was not the first transmission 
of television image currents for long 
distances over wires. The first such 
demonstration was made by the Bell 
System in 1927 when television image 
currents were transmitted from Wash¬ 
ington to Bell Telephone Laboratories 
in New York and there reproduced. 
In that demonstration transmission was 
over specially conditioned telephone cir¬ 
cuits of ordinary construction. The 
characteristics of such circuits were 
sufficiently good for the poor grade of 
television picture then attainable by the 
equipment for scanning and reproduc¬ 
ing (50 lines, corresponding to a fre¬ 
quency bandwidth of approximately 22,- 
500 cycles). 

The demonstration was not one de¬ 
signed to show an improved television 
per se. In fact, the images (240 lines) 
were inferior in grain to those produced 
by the most modern television equip¬ 
ment (441 lines or better). This was 
not due to any limitation imposed by 
the scanning or reproducing apparatus 
but to the limitations imposed by the 
experimental terminal and repeater 
equipment now on the New York-Phila- 
delphia cable. This equipment limits 
the top frequency of the transmitted cur¬ 
rent to approximately 1,000,000 cycles 
so that a 240-line picture is about the 
finest grain image that can be trans¬ 
mitted. 

What the demonstration did show 
for the first time is the unique and eco¬ 
nomical utilization for television cur¬ 
rents of the frequency band of a long 
coaxial cable. Instead of transmitting 
the television currents by the double¬ 
sideband method common to radio 
broadcasting, a method for single-side- 
band transmission was developed, thus 
utilizing to the fullest the frequency 
range for which the cable system was 
equipped. The double-sideband method 
has been used in Europe for transmis¬ 
sion of 180-line images over coaxial 
cable. In that transmission each side¬ 
band occupied only about one-third of 
the transmission range of the cable sys¬ 
tem, amounting to the television use of 
the available frequency range at only 
33 percent efficiency. In the method 
which has just been demonstrated at 
Philadelphia a single-sideband is ob¬ 
tained by double modulation and precise 
filtering; and this sideband is placed to 
avoid the first 100 kilocycles of the 
frequency range of the cable system 
where transmission is unsatisfactory and 
the various components cannot easily 
be amplified. There was also introduced 
compensation for the different velocities 
of transmission of different frequency 


10 
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components. The result is the delivery 
of an essentially perfect replica of the 
almost infinitely complex current pro¬ 
duced at the sending end by the scan¬ 
ning equipment. 

These are results never before ob¬ 
tained. As soon as the present experi¬ 
ments are completed the experimental 
1,000,000-cycle repeaters on a portion of 
the cable are to be replaced by experi¬ 
mental 2,000,000-cycle repeaters, as the 
next orderly step in the development of 
equipment which will give a coaxial 
cable system capable of accommodating 
the maximum number of telephone 
channels which it is economical to 
handle on such a cable or the widest 
band of frequencies which the best tele¬ 
vision scanning and reproducing ap¬ 
paratus may require. 

• 

CHOOSING CONNECTING LINK 
BETWEEN CRYSTAL GENERATOR 
AND AMPLIFIER 

BEFORE the announcement of the first 
commercial crystal microphone in 1931, 
the radio or electronic engineer had lit¬ 
tle reason to concern himself with the 
transmission of electrical energy from 
relatively high-impedance sources, aside 
from two possible exceptions, the con¬ 
denser microphone and the photo cell. 

In any case their problems were not 
entirely similar, and as a great deal has 
been accomplished since then, it is the 
purpose of this article to present the 
existing information in its simplest 
form. 

There has been and continues to be 
a certain degree of mysticism connected 
with the name crystal, while actually a 
piezo crystal is about the simplest form 
of device for converting electrical to 
mechanical energy or the reverse. For 
all practical purposes a crystal when 
used in a microphone, phonograph pick¬ 
up, vibration pickup or a similar device, 
can be considered as a capacitance gen¬ 
erator having negligible internal resist¬ 
ance, but high internal capacitive impe- 
dence. Since the device is a capacitance 
and has efifectively no series resistance, 
a capacitance connected in parallel with 
it will only reduce the voltage output 
and no frequency distortion will occur 
since this reduction will be the same 
for all frequencies. 

The expression for computing the 
voltage loss in db caused by a capaci¬ 
tance load across a crystal-generator 
device is as follows: db loss = 20 log 
(1 -F Cl / C 2 ) when Ci represents the 
capacitance in microfarads of the load 
and Ca the capacitance in microfarads 
of the crystal device. Since the impe¬ 
dance of a shielded cable is effectively 
capacitive reactance, a cable can be con¬ 
sidered as a capacitive load on the crys¬ 


tal device. Thus it is a simple matter 
to compute the loss that can be expected 
from a length of cable of known ca¬ 
pacitance. 

Another point that might be consid¬ 
ered here is the proper input resistance 
to use in the amplifier. The input im¬ 
pedance of an amplifier is essentially 
resistive when connections are made 
directly to the grid, which is the usual 
case if crystal generators are being 
used, and since the internal impedance 
of crystal generators is capacitive the 
problem can be considered as similar to 
that of choosing a grid resistor for a 
condenser-resistance coupled amplifier. 
Neglecting tube capacitances, in the lat¬ 
ter case, the low-frequency cut-off of 
the stage is determined by the relation¬ 
ship between the coupling condenser 
and the grid resistor. The higher the 
value of the grid resistor, the lower the 
frequency which the amplifier stage will 
pass for a given coupling condenser. 
The same is true of a crystal device, the 
crystal capacitance represents the coup¬ 
ling condenser. The tube measures the 
voltage drop in the grid resistor and 
this is vectorially at right angles to the 
reactance drop in the crystal generator. 
The total impedance of the crystal- 
generator circuit is therefore the vec¬ 
torial sum of the reactance of the crystal 
and the grid resistance, i. e., the square 
root of the sum of the squares of these 
values. The useful voltage is therefore 
proportional to the resistance R divided 
by the impedance, and the loss in deci¬ 
bels for a resistance R is given by 

VR^ + X" 

db los = 20 log - 

R 

When R zz: the grid resistance in ohms 

159,000 

X zz: crystal reactance zz: -- 

fC 

C — capacitance of crystal in mi¬ 
crofarads 

f = frequency in cycles per second. 

For example, let us assume we have a 
grid resistor with a resistance of 500,000 
ohms and a crystal device with a capaci¬ 
tance of 0.005 microfarad and we wish to 
determine the voltage loss at 60 

159,000 

Then Xc zr-= 530,000 ohms approx. 

60x0.005 

V 500,000*-h 530,000“ 

and 20 log - 

500,000 

= 20 log 1.4572 

= 3.26 db loss at 60 cps. 

It should be pointed out here that for a 
combined parallel capacitive and resistive 
load, the capacitance to be considered when 
determining the size of resistor to use is 
the sum of the crystal capacitance and cable 
or load capacitance. 

C. K. GRAVLEY 

in Brush Strokes** 



The apparatus which raises the video 
frequencies to a suitable value for 
transmission. 



Depicting the action of the filters used 
to secure single-sideband transmission. 


Sending motion pictures from the Bell 
Telephone Laboratories over the coax¬ 
ial cable. 
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REPORT OF THE ROCHESTER FALL MEETING 


THE 1937 Rochester Fall Meeting of 
the Institute of Radio Engineers and 
the Engineering Division of the Radio 
Manufacturers Association was held at 
the Hotel Sagamore in Rochester, N. 
Y., on November 8, 9, and 10. It was 
one of the largest and most successful 
gatherings in the history of the meet¬ 
ings, and represented to a large extent 
a gauge of the progress made in radio 
and television during the past year. 

It is probably significant to note that 
television received a great deal of at¬ 
tention at the technical sessions. About 
ten of the twenty papers delivered were 
either on or closely connected with tele¬ 
vision. 

Of special interest was the paper de¬ 
livered by William N. Parker, Philco 
Radio and Television Corporation, on 
“A Unique Method of Modulation for 
High-Fidelity Television Transmit¬ 
ters.” It is well known that present- 
day high-definition television requires 
modulating frequencies from 0 to 3 
megacycles, so that tube capacities and 
other difficulties make the handling of 
such a wide frequency range difficult 
when using well-known methods of 
plate or grid modulation. Further, the 
attenuation of very broad sidebands, 
when passed through resonant circuits, 
is serious. To overcome these a new 
form of modulation has been developed 
and is known as “transmission-line 
modulation.” In this system a modu¬ 
lator is placed at the end of a 54-wave 


transmission line connected at the prop¬ 
er place to the transmission line con¬ 
necting the antenna and power oscil¬ 
lator. This system is capable of 80% 
modulation up to 4 megacycles and with 
good plate efficiency. The simplicity of 
this modulation system should also make 
it applicable to high-fidelity ultra-high- 
frequency sound transmitters. 

Another high efficiency system of 
modulation was described by R. B. 
Dome of the General Electric Company. 
According to Mr. Dome, the system is 
capable of efficiencies comparable to 
that obtained with the Doherty Ampli- 
fier\ 

Of special interest was C. E. Bur¬ 
nettes description of “The Monoscope,” 
a developmental type of tube designed 
to produce a video signal of the test 
picture or pattern enclosed in the tube. 
According to Mr. Burnett, who hails 
from the Radiotron Division of the 
RCA Manufacturing Co., Inc., the high- 
quality video signal which can be ob¬ 
tained from the Monoscope makes it 
particularly useful for testing the vari¬ 
ous units of a television system. Some 
of these uses are testing receiver cir¬ 
cuits, studio circuits, and cathode-ray 
tubes for television reception. 

In presenting his paper on television 
synchronization, F. J. Bingley, Philco 
Radio and Television Corporation, 
pointed out the problems of S)mchroni- 
zation in a 441-line interlaced cathode- 
ray television system. The real test of 


a synchronizing system is the ability to 
maintain perfect interlacing at the re¬ 
ceiver. The received synchronizing im¬ 
pulses must provide good synchroniza¬ 
tion of the horizontal deflecting circuits 
and give perfect interlacing and vertical 
synchronization which does not fail. 
The causes for imperfect interlacing and 
the several requirements which must 
be fulfilled by the transmitted synchron¬ 
izing signals were discussed. A com¬ 
parison of the various systems used in 
the U. S. A. and abroad was also given. 

The method of color specification of 
cathode-ray tubes adopted by the Inter¬ 
national Commission on Illumination in 
1931 was discussed by R. M. Bowie 
and G. A. Fink, Hygrade Sylvania 
Corporation, in their paper “Specifica¬ 
tions of Screen Color of Cathode-Ray 
Tubes.” Three general methods of ob¬ 
taining data were described and the ad¬ 
vantage and disadvantages of each con¬ 
sidered. 

A. V. Bedford, RCA Manufacturing 
Co., Inc., in his paper on “Figure of 
Merit for Television Performance,” 
traced the evolution of a sectionalized 
test chart for measuring resolution, 
halftones and deformation of television 
images. Vertical resolution and hori¬ 
zontal resolution are measured in each 
of twelve sections of the screen and a 
formula for converting these readings 
into an over-all resolution figure of 
merit was given. The figure obtained 
was equivalent to the total number of 
black and white dots which could be 
put into a screen to be transmitted, with 
random location relative to the position 
of the scanning lines, and which could 
all be separately identified and located 
in the received picture. The figure of 
merit may be used as a specification of 
performance or as a check on develop¬ 
mental progress, 

A direct-vie wing type cathode-ray 
tube for large television images was de¬ 
scribed by I. G. Maloff, RCA Manu¬ 
facturing Co., Inc. Of special interest 
in this tube was the uncurved viewing 
screen which was placed inside the tube, 
thus eliminating all effect of curvature 
common in ordinary tubes. 

In “Space Charge Limitation on the 
Focus of Electron Beams,” L. B. Head¬ 
rick and B. J. Thompson, Radiotron 
Division, RCA Mfg. Co., considered the 
equations for the envelop of electron 
beams having either rectangular or cir- 

(Continued on page 22) 

^“A New Power Amplifier of High Efficiency”, 
by W, H. Doherty, p. 7, Cofnmumcation and 
Broadcast Engineering, May, 1936. 


A Figure of Merit used to determine television performance. 
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RADIO TOWER LIGHTING AND MARKING 


By ARTHUR R. NILSON* 


THAT NONE of the recent aircraft acci¬ 
dents were caused by collision of the 
aircraft with a radio tower is a tribute 
to the regulations governing the mark¬ 
ings of these hazards to air navigation, 
and to the practical design of the light¬ 
ing systems used on these towers. The 
need for lighting radio towers at times 
of darkness was anticipated coincident- 
ally with the need for high radio masts 
and towers. The machinery for the pro¬ 
mulgation of adequate minimum re¬ 
quirements, for rating, and for peri¬ 
odical inspection, as well as the penaliz¬ 
ing of operators of so-called “false” 
lights is lodged in the Bureau of Air 
Commerce of the Department of Com¬ 
merce. 

REGULATIONS AND RECOMMENDED 
STANDARDS 

Under the terms of the Air Commerce 
Act of 1926 radio-tower lights are de¬ 
fined as an air-navigation facility, and 
as such their installation according to 
recommended standards is encouraged 
by the Secretary of Commerce. These 
standards are based on practical instal¬ 

*Co'author of Radio Operating Questions and 
Anszoers and Practical Radio Communication, 
McGraw-Hill Book Company, Inc. 


lations made by the Department of 
Commerce along Federal Airways. 

Two kinds of lights are recognized, 
namely, true lights and false lights. The 
law charges the Secretary of Commerce 
to rate as “true” aeronautical lights all 



Fig. 2. A typical filter used for sup¬ 
plying power for the warning lights 
on vertical radiators. 


Fig. 3. Showing a number of different 
methods for connecting chokes. 


long-range lights, which in his opinion 
serve as true aids to aerial navigation. 
Lights other than true lights which 
might be confused with the latter will 
be classed as “false” lights. 

Agencies other than the Federal Gov¬ 
ernment may operate four general types 
of aeronautical lights, as follows: 

(A) Airport Beacons. 

(B) Private Airway Beacons. 

(C) Landmark Beacons. 

(D) Hazard Warning Beacons. 

It is quite obvious that radio-tower 
lights come under the last class. The 
recommended standards apply to masts 
or towers 100 feet or more high, pro¬ 
vided that such towers are higher than 
surrounding buildings or terrain. 
Hence, these recommendations apply to 
nearly all radio towers. 

To obtain an (a) rating on suitability 
a hazard beacon shall consist of one of 
the two following types of lights: 

(1) A rotating beacon light, equal in 
effectiveness to the Airways Division 
24-inch rotating beacon equipped with 
a red cover glass, and showing at least 
six flashes per minute. 

(2) A stationary fixed or flashing 
beacon, equal in effectiveness to the Air- 
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ways Division 300 mm code beacon 
equipped with a red color screen. If a 
flashing light is used, at least six flashes 
per minute shall be shown, and the 
luminous period shall be at least 35 
percent. 

In order to prevent duplication within 
limited areas, the code characteristic 
selected for use with the beacon light(s) 
must be approved by the Department of 
Commerce. Rating of aeronautical haz¬ 
ard lights is made on formal application 
to the Air Navigation Division of the 
Bureau of Air Commerce. Applications 
for the rating of aeronautical hazard 
lights visible from navigational waters 
are referred to the Lighthouse Service 
for investigation and approval in ac¬ 
cordance with laws and regulations af¬ 
fecting marine lights. There is always 
the possibility that aeronautical or ma¬ 
rine interests may protest the operation 
of the light, in which event a rating 
may not be granted by the Secretary of 
Commerce. 

Ratings are equivalent to a license 
to operate the light or lights rated, cind 
are issued for a period of one year. 
Before a rating is renewed the operator 
must certify that the light(s) has been 
operated during the part calendar year 
as proposed in the original application 
for rating, and that no changes in char¬ 
acteristic or period of operation are 
contemplated during the ensuing calen¬ 
dar year. If it is proposed to change 
the manner of operation or characteristic 
of the light, it will be necessary to sub¬ 
mit a new application for rating. 

The issuance of a rating certificate 
for an aeronautical light by the Secre¬ 
tary of Commerce obligates the operator 
of the light to notify immediately the 
proper office of the Air Navigation Di¬ 


vision of any extinguishment of the 
light, the probable period of such extin¬ 
guishment, and the date on which the 
light is returned to service. At least 
three weeks’ notice should be given be¬ 
fore a light is extinguished in order that 
warning may be issued to air naviga¬ 
tors. The Secretary of Commerce may 
waive or modify the regulations per¬ 
taining to beacon lights as he sees fit. 

The Federal Communications Com¬ 
mission, before issuing permits for the 
erection and operation of commercial 
radio broadcasting stations, refers each 
application for an antenna construction 
permit to the Bureau of Air Commerce 
for its consideration as to the degree 
of hazard the antenna will present to 
air traffic, and for the recommendations 
of the Bureau as to the proper obstruc¬ 
tion marking and lighting to satisfac¬ 
torily minimize that hazard. 

Towers of low height, or those con¬ 
siderably removed from the lanes of 
air traffic may require no special mark¬ 
ing. Others of unusual height, or lo¬ 
cated near an airport or airway, are 
required to be painted and lighted in 
order to obtain the approval of the Bu¬ 
reau of Air Commerce for their erec¬ 
tion. 

The recommended standards as they 
apply to radio-antenna towers and poles 
are divided into three parts: Painting—- 
Lighting—Radio Marker Warning 
Beacon. These recommendations are as 
follows: 

(a) Painting —For maximum visi¬ 
bility, radio towers and poles should be 
painted throughout their height with 
alternate horizontal bands of interna¬ 
tional orange, and white, terminating 
with orange bands at both top and bot¬ 
tom. The width of the orange bands 


should be one seventh of the height ot 
any structure less than 250 feet high, 
and between 30 and 40 feet for struc¬ 
tures over 250 feet high. The width of 
the white bands should be one-half that 
of the orange bands, as shown in Fig. 1. 

(b) Lighting —^Towers or poles, the 
overall height of which do not exceed 
125 feet, shall be lighted as follows: 
At the top of each structure where 
lighting is required, there shall be in¬ 
stalled two 100-watt ttaffic-signal type 
lamps. At least one of these lamps shall 
burn continuously from dusk to dawn. 
When only one lamp is operated the 
circuit shall be equipped with a relay 
for instant switch-over to the other 
lamp in case of a lamp failure. At both 
the one-third and two-thirds levels of 
the structure there shall be installed two 
100-watt traffic-signal type lamps at 
each level on opposite corners of the 
structure, as shown in Fig. 1. This ar¬ 
rangement must, of course, be modified 
for triangular towers, but the lights at 
one-third and two-thirds levels are to be 
installed in such a manner that at least 
one lamp at each level shall always be 
visible. All lamps shall be enclosed in 
red holophane globes and shall burn 
from dusk to dawn. 

Towers or poles, the overall height of 
which is between 125 and 200 feet, shall 
be lighted in a similar manner. Special 
conditions of terrain and location with 
respect to airports or airways may re¬ 
quire special lighting. If required by 
reason of such conditions, there shall 
be installed and maintained a red hazard 
beacon at the topmost point of the struc¬ 
ture, in lieu of the topmost lights and 
relay. This hazard beacon shall be simi¬ 
lar and equal in effectiveness to the 
standard 300 mm airways electric lan¬ 
tern, equipped with two 200-watt lamps 
and aviation red color shades. This 
beacon shall burn flashing. Under 
special conditions the use of 500-watt 
lamps instead of 200-watt lamps may 
be required. Under particularly hazard¬ 
ous conditions, and in areas of heavy 
air traffic, it may be necessary to add a 
24-inch 500- or 1,000-watt red rotating 
beacon to mark the installation. The 
beacon may be installed on the roof of 
the transmitter building provided that 
point will afford proper visibility, other¬ 
wise it may be necessary to install the 
beacon on a separate tower of proper 
height. 

Towers, the overall height of which 
is between 200 and 300 feet, shall be 
lighted by 100-watt traffic-signal type 
lamps at both the one-third and two- 
thirds levels on opposite points as shown 
in Fig. 1. The top of the tower shall 
be marked by a hazard beacon similar 
and equal in effectiveness to the stand¬ 
ard 300 mm airways electric lantern, 
equipped with two 200-watt or 500-watt 


Fig. 4. A lighting system using a concentric-line feeder system. 


RADIO TOWER 
lighting METHOD 


TRANSMITTER 

BUILDING 

LIGHTING 

TRANS¬ 

FORMER 


t —ORDINARY CONDUIT (GROUNDED) WITH 
TOWER LIGHTING CONDUCTORS ENCLOSED 

S’SPECIAL CONCENTRIC TOWER LIGHTING 
TRANSMISSION LINE STARTS HERE, 
INNER TUBE (WITH CONDUCTORS EN¬ 
CLOSED) BONDED TO OUTER TUBE AT 
THIS POINT ONLY — ALL AT ZERO RADIO 
FREQUENCY POTENTIAL 

3—OUTER TUBE GROUNDED, INNER TUBE 
CONTAINING CONDUCTORS FOR TOWER 
LIGHTS INSULATED FROM OUTER TUBE 

4 - OUTER TUBE BONDED TO BASE SUPPORT¬ 
ING TOWER INSULATOR 

5— WEATHER-PROOF INSULATOR FOR OUTER 
TUBE. INNER TUBE AND ENCLOSED CON¬ 
DUCTORS AT TOWER RADIO FREQUENCY 
POTENTIAL HERE 

6— FLEXIBLE JOINT —ONLY SINGLE TUBE 
FROM HERE UP, CONDUCTORS ENCLOSED 

7— SIMPLE CONDUIT, BONDED TO TOWER , 
CONDUCTORS ENCLOSED 



TOWER 

INSULATOR 



TOWER 

FOUNDATION 
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Fi9 * 1* Showing the recommended standard for painting. 


lamps and aviation red color shades. 
This light shall burn flashing. In cer¬ 
tain cases the installation of a standard 
24-inch 500- or 1,000-watt red rotating 
beacon may be required, depending on 
the degree of hazard presented. 

Towers exceeding 300 feet in height 
shall be lighted by 100-watt traffic- 
signal type lamps in red holophane 
globes at the one-third and two-thirds 
levels as shown in Fig, 1. The top of 
the tower shall be marked by a hazard 
beacon similar and equal in effective¬ 
ness to the standard 300 mm airways 
electric lantern, equipped with two 500- 
watt lamps and aviation red color 
screens. This light shall burn flashing. 
In many cases for towers of this height, 
the installation of a 24-inch red rotating 
beacon will be required to be installed 
on the transmitter building, or, if that 
is not high enough to clear neighboring 
obstructions, on a separate tower of suf¬ 
ficient height to afford proper visibility. 
In certain areas the Department of Com¬ 
merce may require the installation of a 
radio marker beacon. 

[Detailed drawings of a typical two- 
gang obstruction-light fitting, a typical 
obstruction-light fitting, a recommended 
300 mm airways lantern, and a 24-inch 
rotating airways beacon are issued as 
part of these recommendations by the 
Bureau of Air Commerce.] 

(c) Radio Marker Warning Beacon 
—^Under specially hazardous conditions 
the Department of Commerce may re¬ 
quire the installation of a radio marker 
beacon. This type of installation will 
usually not be required for any except 
extreme cases, which will be governed 
by location and other factors as affect¬ 
ing flight conditions, regardless of the 
height of the structure. When a radio 
marker beacon is required it shall con¬ 
sist of a transmitter of sufficient power 
to give ten percent greater strength of 
signal than that obtained from the near¬ 
est radio range station, as measured at 
a distance of two miles from the pro¬ 
posed structure in the direction of the 
radio range station. The transmitter 
shall be crystal controlled and operate 
on a frequency of 1,200 cycles removed 
from that of the radio range station. 
A modulation frequency of 120 cycles 
and a percentage modulation of 100 per¬ 
cent is recommended. A keying device 
to transmit alternately-(Interna¬ 

tional Morse “Zero”) for approximately 
20 seconds and the identification signal 
of the station for approximately 10 sec¬ 
onds, To obtain the requisite space 
pattern a conventional “L” type an¬ 
tenna 18 to 25 feet in height and 150 
feet in length should be utilized with 
a 150-foot ground wire buried directly 
beneath the antenna and connected to 
suitable ground rods. This type of 
radio marker beacon will ordinarily not 


require a power greater than 30 watts. 

TOWER LIGHTING METHODS 

When the problem of tower lighting 
first presented itself, the towers them¬ 
selves were, in nearly every installa¬ 
tion, insulated from the ground. Under 
operating conditions, therefore, the 
tower was at a high potential; and any 
wire installed to carry lighting power 
would be at tower potential. It was the 
practice then to isolate the tower-light¬ 
ing circuit from the power lines by in¬ 
terposing a motor generator, built to 
withstand high potential, between the 
initial source of power and the lighting 
circuit. This motor generator was care¬ 
fully insulated from any contact with 
the ground. Hence, the motor generator 
acted as a blocking unit to prevent any 
radio-frequency currents from getting 
into the power lines. 

As soon as radio-frequency chokes 
capable of handling potentials as high 
as 10,000 volts were commercially avail¬ 
able, these units replaced the more ex¬ 
pensive and cumbersome motor gener¬ 
ator. A typical filter choke used to sup¬ 
ply power for aircraft warning lights 
on vertical radiators of a broadcast sta¬ 
tion is shown in Fig. 2. These units are 
designed to have high impedance at 
broadcast frequencies, but a low impe¬ 
dance at commercial lighting fre¬ 
quencies. The choke is enclosed in a 
weatherproof case, and may be mounted 
to a wall or pole near the base of the 
antenna. The choke itself consists of 
two windings, one for each leg of the 
line. To further increase the effective¬ 
ness of the unit a fixed condenser is 
used at each end of the choke to by¬ 
pass the radio-frequency currents to 
ground. The chokes should be rated 


with a large safety factor, and be able 
to carry up to ten amperes continuously, 
depending on conditions. 

A number of different methods of con¬ 
necting the chokes in the line are shown 
in Fig. 3. The isolation transformers 
are shown with one side of the second¬ 
ary grounded. Where it is possible to 
ground one side of the power supply the 
transformer may be omitted. Trans¬ 
formers rated at one or two kva are 
recommended, depending on load re¬ 
quirements. 

An improved lighting method utiliz¬ 
ing a concentric-line feeder system, de¬ 
vised by engineers of the Bell Labora¬ 
tories, is shown in Fig. 4. A more de¬ 
tailed explanation of this system ap¬ 
peared on page 25 of the June-1936 is¬ 
sue of Communication and Broad¬ 
cast Engineering, and will not be re¬ 
peated here. The diagram, however, is 
shown here for the sake of complete¬ 
ness. 

The latest development in radio 
towers is the shunt-excited antenna, the 
base of which is grounded. Tower light¬ 
ing on these radiators is simplicity it¬ 
self, it being only necessary to run the 
lighting circuit underground directly to 
the antenna base, and then vertically up 
the tower. Filter devices are not re¬ 
quired. 

The operation of radio tower lights 
may be controlled by photoelectric 
means, which are entirely automatic, 
and which turns on the lights when day¬ 
light has decreased to a certain point. 
Thus, during inclement weather when 
the sun is entirely obscured, and each 
day at dusk, the lights come on.auto¬ 
matically. Failure of any warning light 
to burn may be indicated on the control 
panel in the transmitter control room. 
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MOTOROLA RADIO PLANT 



The top part of the lighting fixture is 
a steel hood designed to provide o 
reflecting ceiling. 

A ONE-HUNDRED-THOUSAND watt instal¬ 
lation of indirect industrial lighting has 
recently been installed at the new Mo¬ 
torola radio plant of the Galvin Manu¬ 
facturing Company. 

Uniformity in lighting is an impor¬ 
tant factor in modern industry. It 
speeds up mass production, decreases 
errors and saves the workers from un¬ 
due strain which results in slower line 
work. The Galvin company determined 
to “light-condition” their new Moto¬ 
rola plant in order to gain these bene¬ 
fits of correct lighting and thereby cut 
down production costs. 

Some 1120 feet of “Light-Hood,” a 
continuous indirect lighting unit es¬ 
pecially designed to meet the assembly¬ 
line illumination problems, has been in¬ 
stalled throughout this plant. Forty 
foot candles of imiform, glareless, prac¬ 
tically shadowless light are now meas¬ 
ured on the working surfaces of assem¬ 
bly tables and laboratory benches, while 
15 foot candles reach the aisles between 
the assembly lines—a quantity entirely 
adequate for movements about the 
plant. 

The “Light-Hood” lines are installed 
sufficiently high above the tables to 
eliminate employees' view of the bare 
lamps; therefore, no one needs to be 
“temporarily blinded” by the raw light 
sources, and the workers, performing 
minute and detail assembly jobs, are 
able to work through the entire day 
without eye-strain or fatigue. 


The light lines are installed sufficiently 
high above the tables to eliminate a 
view of the bare lights. 



By M. R. MATTESON 


THE INDUSTRIAL PROBLEM 

The Motorola lighting problem was 
a real challenge, the demands great and 
the difficulties many. Four major con¬ 
siderations determined the choice. 

(1) Uniform lighting for five 125- 
foot assembly lines, five 90-foot assem¬ 
bly lines, and five 10-foot laboratory 
benches. (The width of the working 
surface is 72 inches and has to receive 


ing equipment tested over the assembly 
lines delivered adequate intensity im¬ 
mediately under the light source, but 
presented the glare problem and left 
the aisles under-illuminated. Further, 
reflected glare from metallic radio parts 
was annoying and shadows in the chas¬ 
sis units were severe. 

An indirect system alone could pro¬ 
duce the required quality of illumina- 


About 1,120 feef of 
light-hood has been 
installed in the 
Motorola radio plant. 
Forty foot candles of 
light are measured on 
the assembly tables, 
while 15 foot candles 
reach the aisles be¬ 
tween the assembly 
lines. 



absolutely even light, as well as the 
whole run of the assembly lines.) 

(2) High-intensity lighting, essen¬ 
tial to the accuracy and speed of assem¬ 
bling small parts of the radio chassis. 

(3) Glareless and shadowless light¬ 
ing, necessary to insure clear vision and 
avoid shadowless reflections from the 
metallic material. 

(4) Easy maintenance. 

Every available type of industrial 
lighting unit was tried out on this job. In 
the old factory, glass and steel diffusers 
with 300-watt lamps proved fairly sat¬ 
isfactory, but the Galvin Manufacturing 
Company in completing their new plant, 
decided an improvement in lighting as 
timely, necessary and economical. 

LIGHTING EXPERIMENTATION 

Early in the tests, gaseous and vapor¬ 
ous combination lights were eliminated. 
Silver bowls were also tried without 
satisfaction. Every type of direct light- 


tion for the Motorola plant. However, 
wiring and structure difficulties were 
great. Individual units were not prac¬ 
tical, because each would require con¬ 
duit runs to the ceiling and conduit 
drops to the fixture. For necessary con¬ 
trol over the successive sections, each 
unit would have to have a pull switch. 
The structural obstacles to indirect 
lighting were even greater. The main 
ceiling height of the plant is 30 feet, 
with iron trusses on 30-foot centers run¬ 
ning at right angles to the assembly 
lines across the center of the room. 
The truss bottoms are only 13 feet from 
the floor; therefore, over 30 feet of as¬ 
sembly lines the ceiling height was as 
low as 13 feet. 

THE “INDIRECT*’ SOLUTION 

“Light-Hood” for indirect industrial 
lighting, fulfilled all quality require¬ 
ments, overcame wiring and architec¬ 
tural difficulties, and offered a solution 














LIGHTING INSTALLATION 


CURTIS LIGHTING, INC. 


to the entire Motorola radio plant illu¬ 
mination problem. 

The lower part of “Light-Hood” con¬ 
sists of a Limax aluminum reflecting 
trough, mounted on Curti Strip wiring 
channel. All the wires for each line are 
carried in this channel, thus, conveni¬ 
ently solving the wiring problem. 

The upper part is a steel hood which 
provides a reflecting ceiling, properly 


post near each line. Individual circuits 
are provided for each of four lights in 
the line lengths and levolier switches 
are provided to control each set of four 
lights in the line. A single master 
switch is also provided in the panel box 
to control each entire line. 

To carry the circuit lines to the light¬ 
ing unit, three 1-inch conduits have 
been dropped from the panel box to the 



The lower part of the 
light-hood consists of 
an aiuminum reflect¬ 
ing trough mounted on 
a wiring channel. All 
the wires for each line 
are carried in this 
chonnei. A pipe batten 
hung from the ceiling 
furnishes main support. 


shaped and treated to produce the maxi¬ 
mum reflectivity. No let-down in in¬ 
tensity occurs between the 150-watt 
lamps installed on 30-inch centers for 
the entire length of the trough. 

For details regarding this installa¬ 
tion, a pipe batten hung from wood 
beams at the ceiling furnishes the main 
support. These beams are on 7-foot 
centers at right angles to the assem¬ 
bly tables. Lockweave chain of 1200 
lbs tensile strength were dropped from 
lag bolts and driven into the sides of 
every other beam on 14-foot centers 
with turn buckles provided at lower end 
and attached to a IJ^-inch pipe, from 
which “Light-Hood” is hung by stand¬ 
ard pipe straps on 5-foot centers. The 
turn buckles enabled an exact leveling 
of the equipment. 

Panel boards with complete control 
equipment for light-soldering irons and 
automatic screw drives were placed at 
convenient levels at each roof support 


floor, then run under the table and up 
to the trough. All overhead conduit 
runs were thus eliminated effecting a 
substantial saving in wiring costs for 
the job. 


NEW YORK INSTALLS RADIO IN 
FIREBOATS 

WITH Mayor F. H. LaGuardia and Fire 
Chief and Commissioner John J. Mc- 
Elligott officiating. New York City’s 
new two-way radio system for fireboats 
was formally put in operation October 
5. The radio installation now makes 
possible communication between the 
City of New York and each of its nine 
fireboats. The equipment was designed, 
built, and installed by the General Elec¬ 
tric Company. 

The system permits constant com¬ 
munication between the boats and head¬ 
quarters while the boats are tied up or 



No let-down in intensity occurs along 
the ossembly lines. 150-watt lamps are 
installed on 30-inch centers. 

are in action away from their docks. 
Heretofore it has been impossible for 
a boat at the scene of a fire to keep 
in direct contact with headquarters. 
Frequently it is necessary for a fireboat 
to remain away from its dock for 24 
hours or more. With the new radio 
equipment, speedboats may be ordered 
to remove injured persons to a waiting 
ambulance, saving valuable time in the 
prevention of loss of life. 

A central control point located in the 
Fire Alarm Central Office in Central 
Park is able to talk with any or all 
boats at any time. Microphones and 
control equipment are located here, and 
the main transmitter is installed in the 
Fire Department Shops Building, 
Queens Boulevard, Long Island City. 
This unit is of 500 watts power and 
operates on a frequency of 1630 kilo¬ 
cycles. 

The boat transmitters are of the ultra¬ 
short-wave type, operating on 35.6 
megacycles with a power of 50 watts. 
A J-type antenna mast and transmission 
line, medium-high-frequency receiver, 
power equipment and microphone and 
control equipment complete the indi¬ 
vidual boat installations. 

Five pickup receivers, located at stra¬ 
tegic land points, permit reception from 
any of the boats. Thus it is possible to 
successfully receive messages from any 
of the boats from any point in New 
York harbor. 


Another view In the Motorola plant, 
showing the construction of the 
indirect lighting system. 








A TALK-BACK & LOUDSPEAKER CONTROL SYSTEM 


By P. S. CATES 

SATES RADIO & SUPPLY CO. 


THE AVERAGE broadcasting station will 
use from three to six loudspeakers. 
These speakers are usually distributed 
in the control room, the two or three 
studios, reception room and office. In 
some cases where audience rooms are 
provided the loudspeaker is used ex¬ 
tensively for either reinforcement, or 
where the program point is closed from 
the audience by a transparent drop the 
speakers are used, of course, for bring¬ 
ing all of the program to the audience. 

Multiple speakers in radio broadcast¬ 
ing have long offered a problem of no 
small consequence. A method must be 
employed, of course, to cut the speaker 
out of the circuit that is adjacent to 
a live microphone, leaving the balance 
of the speakers in service. This is bet¬ 
ter known as ^^talk-back.^^ Furthermore, 
multiple speakers offer the problem of 
matching, i.e., the usual monitor or 
program amplifier output is 500 ohms 
and high-quality performance cannot be 
had by operating a half dozen 500-ohm 
speakers unless series parallel is em¬ 
ployed which again offers another prob¬ 
lem of inducing complications with 
'Yalk-back.’^ 

By consulting Fig. 1 we find a cir¬ 
cuit diagram of a speaker control sys¬ 
tem which incorporates talk-back and 
is designed for use with six or less 
loudspeakers of any type, either per¬ 
manent magnet or dynamic. The sys¬ 
tem is designed for operation from two 
amplifiers and each speaker is selective 
into either of the amplifiers. Speakers 
used should have an input transformer 
having 3,000 ohms input. The system 
is so set up that the control operator 


may . almost instantly place any combi¬ 
nation of speakers in operation with 
the two amplifiers or operate all of 
the speakers from one amplifier if de¬ 
sired. In addition, provision is made 
so that any number of the speakers 
may be cut completely off without caus¬ 
ing a mismatch in the output line of 
either amplifier. 

Five of the speakers are arranged 
for talk-back while the sixth speaker 
circuit which is usually for the office 
or reception room and not before a 
microphone at any point is arranged 
only for connection to either amplifier 
and not through the relay system. 
Switches are provided for each speaker 
channel, there being six channels in all. 
These switches are of the four-pole 
double-throw jack-switch type having 
a neutral or off position. By again re¬ 
ferring to Fig. 1 it will be seen that 
half of the section of the switch is 
used for the speaker circuit proper, 
while the other half is used for match¬ 
ing resistors. When the switch is 
turned to position No. 1—for connec¬ 
tion to what we will call amplifier No. 
1—there is automatically placed across 
the output line of amplifier No. 2 a 
resistor equal in value to the impedance 
of the loudspeaker, or 3,000 ohms. The 
action is the same but reversed when 
the speaker switch is turned to ampli¬ 
fier No. 2. Thus, it can be seen that we 
can have five speakers operating on one 
amplifier and only one speaker on the 
other amplifier, yet the same load is 
placed on the amplifier having only one 
speaker as the amplifier feeding five 
speakers. This assures not only per¬ 


fect quality by a correct match but no 
raise in the volume of the single speak¬ 
er being used or no drop in volume in 
the circuit where five speakers are used. 
The foregoing example of one and five 
speakers will hold true with any com¬ 
bination, such as, two speakers on one 
circuit, and four on the other, etc. 

The relays on the five-speaker cir¬ 
cuits employing talk-back are of the 
make before break type. Each relay 
operates as a break in one side of the 
speaker circuit. It will be noticed that 
circuit break is made in the speaker 
circuit before the switch so that talk- 
back will be had on either amplifier 
set-up. The relay is also provided with 
a resistor connection equal in value to 
that of the speaker, or 3,000 ohms. This 
contact on the relay should make be¬ 
fore the speaker circuit breaks so that 
there will not be a pop each time the 
speaker breaks out of the circuit. The 
relays also have an extra pair brought 
directly off the coil terminals which 
may be used for connecting studio 
warning lights, i.e., as each relay oper¬ 
ates from contacts on the mixer key 
and as the relays are so constructed 
that the speaker breaks out of the cir¬ 
cuit when excited, this places a voltage 
across the relay coil when the speaker 
is off and if a light is connected to the 
coil it will illuminate when the speaker 
is off, consequently operating as a 
warning or signal light. Fig. 2 illus¬ 
trates the type of relay contact set-up 
employed. It was found that small tele¬ 
phone relays were most satisfactory as 
they were very quiet and required only 
about one-tenth of an ampere for ex- 


Fig. 3. Front view of the completed instrument. Fig. 4. Rear view, showing arrangement of parts. 
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citation. As a result the five relays 
and five six-volt studio warning lights 
if all operated at the same time could 
be supplied by a two ampere rectifier 
of inexpensive design. 

There are conditions where it will be 
desired to not operate all six of the 
loudspeakers or some station may only 
use three or four speakers for their 
present requirements. In the latter 
case, it is recommended that the six 
speaker panel be used such as herein 
described as future additions will al¬ 
ways call for more loudspeakers. For 
late evening or early morning broad¬ 
casts where the studios in general as 
well as reception rooms, etc., are not 
used the control operator is using his 
speaker for monitoring the program 
with the balance cut off. To take care 
of this condition where all but one 
speaker is in use or where only two 
or three speakers are in use a “speakers 
out of circuit” switch is provided. This 
is a six-position double-section selector 
switch of the non-shorting type giving 
an off position and five other positions 
for from one to five speakers out of 
circuit. The placement of this switch 
is simply one section across the output 
of each amplifier circuit. With the 
example just given the operator would 
turn this switch to Position 5 as he has 
five speakers not in use or if he had 
two speakers in use and four not in 
use he would turn the switch to Posi¬ 
tion 4. Resistor values for the various 
positions based on the use of 3,000-ohm 
speakers across a 500-ohm line are: 



Fig. 2. The type of relay contact set-up 



employed. 


Speakers Out 

Resistor 

Switch 

of Circuit 

Value 

Position 

1 

3000 ohms 

1 

2 

1500 ohms 

2 

3 

1000 ohms 

3 

4 

750 ohms 

4 

5 

600 ohms 

5 

0 

000 ohms 

0 


With the above arrangement any num¬ 
ber of speakers may be used either 
connected or unconnected to the panel 
but each speaker must be 3,000 ohms 
input and the amplifier output 500 
ohms. 

Fig. 3 is the front view of the com¬ 
pleted instrument which can be built 
with space to spare on an 8^ by 19 
inch panel. The rear view in Fig. 4 
illustrates the arrangement of parts for 
convenient wiring. The entire equip¬ 
ment is enclosed by a dust cover for 
protection to the switch contacts and 
relays are separately protected by indi¬ 
vidual dust covers. 


WESTINGHOUSE INCREASES 
SHORT-WAVE POWER 

THE Westinghouse Electric and Manu¬ 
facturing Company is now making im¬ 
portant changes at the W8XK transmit¬ 
ters at Saxonburg, Pennsylvania, which 
will many times increase the power and 
which will concentrate radiation on Eu¬ 
rope and South America. 

The improvements which are being 
made include the construction of two 
new directional rhombic antennas one 
to South America beamed on Buenos 
Aires and one to Europe beamed on 
London. The South American beam will 
greatly improve reception not only in 
Argentina but also in all of Brazil and 
the other South American Countries; 
the European beam will cover England 
and continental Europe. These antennas 
replace non-directional vertical doublet 
antennas and will operate on 6140, 
11870 or 15210 kcs. The 21540 channel 
will continue with a horizontal doublet 
antenna directed to South America. 

The expected power gain on the beam 
of the rhombic antennas is: 

25 times at 6140 kc 
36 times at 11870 kc 
50 times at 15210 kc 
Modernization of the 6140, 11870 and 
15210 transmitters will provide a fully 
modulated carrier of: 

28 kw on 6140 kc 
24 kw on 11870 kc 
18 kw on 15210 kc 

The 21540-kc transmitter will not be 
changed. 


Fig. 1. Circuit diagram of the speaker control system described in the accompanying article. 
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Fig. 1. A typical television channel. 


T RANSMISSION 


FREQUENCIES AND STANDARDS 

By ALBERT F. MURRAY 


Acting Chairman 
RMA TELEVISION COMMITTEE 


Engineer in Charge of Television 
PHILCO RADIO & TELEVISION CORP. 


JUST ABOUT a year ago the author had 
the pleasure of reporting the progress 
made by the RMA Television Commit¬ 
tee (which reports to Dr. W. R. G. 
Baker, Director of Engineering) in 
formulating standards. Let us review 
these standards, Table I, to see what 
changes have taken place during 1937. 

REVIEW OF STANDARDS 

Skipping for a moment item 1, Fre¬ 
quency Allocation, we come to item 2, 
Channel Width: 6 me. Fortunately the 
FCC has accepted this recommended 
standard, and all television channels re¬ 
cently assigned are 6-mc wide. 

Item 3, Spacing between Television 
and Sound Carriers: 3.25 me approxi¬ 
mately—no change. 

Item 4, Relation of Sound Carrier to 


Television Carrier: sound carrier higher 
in frequency. This standard remains 
unchanged. 

Item 5, Polarity of Transmission: 
negative. Until a month ago the ma¬ 
jority of the television transmitters were 
using negative modulation. Some are 
now using positive modulation and there 
is a possibility of this standard being 
changed. 

Item 6, Number of Lines: 441. It is 
rather gratifying to find that this seem¬ 
ingly magic number of 441 lines, se¬ 
lected by the RMA Committee, has been 
echoed in the latest standards adopted 
in Germany and France. 

Item 7, Frame Frequency: 30 per 
second. This remains unchanged. Field 
Frequency: 60 per second, interlaced. 
Unchanged. The choice of interlaced 


scanning has been endorsed after a com¬ 
parative test by the British Broadcast¬ 
ing Corporation and more recently by 
the German Postoffice. 

Item 8, Aspect Ratio: 4:3. Un¬ 
changed. 

Item 9, Percentage of Television Sig¬ 
nal Devoted to Synchronizing Signals: 
not less than 20 percent. Unchanged. 

Item 10, Synchronizing Signal, (a) 
duration of horizontal and vertical blank¬ 
ing signals: approximately 1/10th of the 
time to scan one line, 1/10th of the time 
to scan one field, respectively. Un¬ 
changed. (b) Position of S)mchronizing 
pulses in regard to blanking signal: at 
the leading edge, approximately. Un¬ 
changed. 

To this list of standards the Tele¬ 
vision Committee has added during the 
year: 

Item 11, Position in the Channel of 
Sound Carrier: 

.25 me from the upper channel 
boundary. 

Reason: To provide a guard band 
between the sound carrier and 
the adjacent service. 

This is shown in Fig. 1. 

This layout of a typical television 
channel, of course, presupposes double¬ 
sideband transmission. Future develop¬ 
ment may permit the lower sideband to 
be suppressed. When this is achived the 
spacing between the television and sound 
carriers will then be increased to more 
than the specified 3.25 me. 

COMPARISON OF FOREIGN AND 
AMERICAN STANDARDS 

With our brief review of the Ameri¬ 
can standards completed, let us com¬ 
pare them with the standards in use 
in England, France and Germany. 

Let us return to Table 1. For item 
5, Polarity of Transmission, we find the 
English, French and Germans are using 
positive transmission instead of nega¬ 
tive. 

For item 6 we have already men¬ 
tioned that the French and Germans 


TABLE I—RECOMMENDED STANDARDS OF RMA COMMITTEE 


ON TELEVISION 

item rma recommended 

NO. STANDARD 

1 . Frequency Allocation 

Lower limit . 42 me 

Upper limit . 90 me 

An Experimental Band Starting.120 me 

2. Channel Width . 6 me 

3. Spacing Between Television and Sound Carriers.3.25 me 

4. Relation of Sound Carrier to Television Carrier.Sound carrier higher in 

frequency 

5. Polarity of Transmission.Negative 

6. Number of Lines.441 

7. Frame Frequency .30 per second 

Field Frequency .60 per second 

8. Aspect Ratio ..4:3 

9« Percentage of Television Signal Devoted to Syn¬ 
chronizing Signals .Not less than 20Vo 

10. Synchronizing Signal 

(a) Duration of Horizontal and Vertical Blanking 

Signals .Approximately 1/10th 


of the time to scan 
one line, 1/10th of the 
time to scan one 
field respectively 

(b) Position of Synchronizing Impulse in Regard 

to Blanking Signal.At leading edge (Ap¬ 

proximately) 
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have adopted our 441-line standard. 
The English are using 405 lines. 

Item 7 —^The frame frequency in 
England and on the Continent is 25, 
and the field frequency 50 per second, 
because the frequency of the supply 
mains is 50 cycles per second. 

Item 9—^We believe the British are 
using 30 percent instead of a minimum 
of 20 percent for synchronizing. 

Item 10—Instead of the blanking sig¬ 
nals occupying 1/lOth of the time to 
scan one line, i.e., 10%, in Great Britain 
they occupy 15% of this time. No 
change otherwise in item 10. 

Other important transmission charac¬ 
teristics not listed in this table will be 
mentioned later. So much for stand¬ 
ards of today. 

THE TREND OF STANDARDIZATION 

Now for a look into the future. What 
will be the trend during 1938? You can 
draw some conclusions regarding this 
if I give you some extracts from mem¬ 
ory taken at random from the minutes 
of the RMA Subcommittee on Televi¬ 
sion Standards, at the meeting in Phila¬ 
delphia, September 20, 1937. These are 
some of the topics discussed. 

Television transmission can be either 
horizontally or vertically polarized. The 
RCA organization submitted data which 
they have accumulated indicating that 
less noise was picked up on horizontal 
receiving antennas, cUid also there was 
less signal variation due to indirect path 
propagation. The committee agreed 
that standardization on this point was 
not required for the present. 

Philco presented a statement regard¬ 
ing the merits of amplitude selection 
compared with waveform selection, and 
advocated the use of the former in con¬ 
nection with the narrow vertical syn¬ 
chronizing signals. It was the opinion 
of the Committee that standardization 
on this point be delayed. 

Philco reviewed the desirability of at¬ 
tenuating one of the picture sidebands 
at the transmitter, and mentioned the 
work underway at W3XE in Philadel¬ 
phia to accomplish this. The Commit¬ 
tee was of the opinion that when this 
becomes practical the lower sideband is 
the one that should be attenuated. 

RCA presented reasons indicating the 
desirability of automatic volume control 
in television receivers. The avc becomes 
more difficult when a d-c system with 
positive transmission is used. Some 
members felt that avc should be a funda¬ 
mental portion of a television system. 

Engineers from CBS, RCA, Hazel- 
tine and Farnsworth had recently re¬ 
turned from Europe, and had many in¬ 
teresting facts to report on the status of 
television there. The Hazeltine com¬ 
pany recommended standards having the 
principal features of the system used 


TABLE II—TELEVISION SYSTEM CHARACTERISTICS AS PRO¬ 
POSED BY COMMIHEE MEMBERS 



TRANS¬ 

MISSION 





CHARACTER¬ 





ISTIC 

POLARITY 

HOR.-VERT. 



(PICTURE 

OF 

SYNCHRON¬ 



BACK¬ 

TRANS¬ 

IZING 

QUALIFYING 

COMPANY 

GROUND) 

MISSION 

IMPULSES 

COMMENTS 

CBS 

d-c 

positive 

7 

if avc available 

Farnsworth 

d-c or no 

neg. pref. or 

unequal 

prefer “narrow vertical' 


standard 

positive 

2 nd choice 


synchronizing 

GE 

d-c 

positive 

7 

if avc available 

Hazeltine 

d-c 

positive 

equal 


Philco 

d-c 

negative or 

unequal 

prefer “narrow vertical' 



positive 


synchronizing 

RCA 

d-c 

positive 

equal 

If avc available 


in England. Some of these standards 
are in accordance with American stand¬ 
ards, others are not. These British 
standards were discussed, and the ad¬ 
vantages of some of them were pointed 
out. Three principal system character¬ 
istics were considered; viz. (1) trans¬ 
mission characteristic or method of 
transmitting the picture background 
component, (2) polarity of transmission, 
and (3) type of vertical synchronizing 
signals. Tentative recommendations of 
the various companies concerning these 
factors are listed in Table II. 

A glance indicates that all of the in¬ 
terests represented on the committee fa¬ 
vor the d-c method of transmitting pic¬ 
ture background. The majority favor 
positive transmission. 

The heading of the third column of 
Table II may not be clear. It really 
means this: Should the horizontal smd 
vertical impulses be equal or unequal 
in amplitude? Naturally, if they are 
equal in amplitude, wave-shape selec¬ 
tion will be required to separate them 
at the receiver. On the other hand, if 
the pulses to be transmitted are of un¬ 
equal height, then the vertical pulses 
being the higher can be selected at the 
receiver by amplitude selection. An¬ 
other way to interpret this would be 
to ask the question: Do you prefer the 
serrated type or the narrow vertical 
type of synchronizing signal ? Two com¬ 
panies preferred the latter; they were 
Farnsworth and Philco. Those com¬ 
panies expressing a preference for the 


Fiq. 2. Television receiver diol. 



serrated type of vertical synchronizing 
signal were Hazeltine and RCA. The 
question marks following CBS and GE 
indicate that they have not decided, 
further tests being necessary. 

As to the qualifying comments, we 
have already mentioned the fact that avc 
with positive modulation is difficult to 
accomplish, therefore the following 
companies, CBS, GE, and RCA indi¬ 
cate that they favor positive modula¬ 
tion only if avc is available, that is, if 
it is found workable. 

What choice has been made abroad 
regarding the characteristics in this 
table? In Germany they are using d-c 
background transmission, the polarity of 
transmission is positive, and the hori¬ 
zontal and vertical synchronizing im¬ 
pulses are of equal amplitude. The same 
is true in England. 

FREQUENCY ASSIGNMENTS 

Leaving now the question of televi¬ 
sion standards, let us find out what 
progress has been made during the year 
in solving a very important problem, 
vitally important to the future of the 
radio industry, at least that portion that 
anticipates the manufacture of television 
receivers. It is the problem of frequency 
allocation for television. 

Refer for a moment to Fig. 2. This 
figure indicates that last year we had 
hopes of securing assignments in a con¬ 
tinuous band from 42-90 me. We also 
wanted an experimental band starting 
at 120 me and going upward. This 
figure illustrates the desirability of hav¬ 
ing as nearly a continuous band as pos¬ 
sible, because this simplifies the tuning 
of television receivers. What we wanted 
in frequency assignments is shown in 
Fig. 3. What we got is illustrated in 
Fig. 4. 

Since the official announcement of 
the assignment of these bands by the 
FCC, October 16th, 1937, they have 
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been the subject of study. We have se¬ 
cured (as requested) for television 1 
channels in the lower frequency block. 
Also there are 12 channels in the higher 
frequency block, but there are serious 
breaks in both bands. It must be re¬ 
membered that the usefulness of fre¬ 
quency assignments above 90 me for 
urban television broadcasting today is 
very doubtful indeed. 

At any rate these are the channels 
that we experimenters are going to use 
in developing this new art in the United 
States. They already appear inadequate 
as to number, if one considers the chan¬ 
nels that we are sure are satisfactory. 
However, it is up to us to make the best 
of the situation. We should overlook 
the difficulties and point out the advan¬ 
tages. The main advantages are that 
the assignment is reassuringly definite, 
definite as to channel width and channel 
location. These assignments are more 
permanent than any previous ones we 
have had. 

Some may ask: How was this fre¬ 
quency assignment arrived at ? The 
steps were these: On June 16, 1936, 
the RMA presented before a hearing 
of the FCC in Washington the televi¬ 
sion needs of the industry. At this hear¬ 
ing the requirements of the Army and 
Navy and other Government services 
were presented. These covered a great 
deal of the territory between 30 and 300 
me. Naturally these requirements con¬ 
flicted with television needs. 

About eight months later a meeting 
was arranged by Lt. Comdr. Craven 
(then Chief Engineer of the FCC), at¬ 
tended by a group of representatives 
of the RMA Television Committee and 
the Army and Navy and other Govern¬ 
ment representatives who form the 
group known as I RAC, that is the In¬ 
terdepartmental Radio Advisory Com¬ 
mittee of the Government. The RMA 
Committee presented and discussed tele- 


^'ision frequency needs. The Army and 
Navy representatives stated that they 
needed large bands of ultra-high fre¬ 
quencies for national defense, even in 
times of peace. 

At a later I RAC meeting, at which 
we had Lt. Comd. Craven's help and 
support, the Army and Navy and Gov¬ 
ernment services decided what channels 
they would give up to television. When 
these channels were submitted recently 
to the RMA Television Committee we 
voted to accept the new assignments 
for a trial period of one year. These 
new assignments, to be in force Oct. 13, 
1938, are those given in Fig. 4. 

In conclusion, official television fre¬ 
quency assignments have been made, so 
for some time to come this problem is 
closed. 

As for television standards, those 
formulated by the RMA group, more 
than a year ago, have been of great 
value to the companies carrying on 
television research in the U. S. A., for 
instance, in crystallizing ideas, in pro¬ 
moting cooperation, and in guiding de¬ 
velopment work toward commercial 
television. These early standards have 
stood the test of time remarkably well. 
They have always been designated as 
tentative. They were set up to be 
changed. Now perhaps the time is ap¬ 
proaching, when in view of experience 


at home and abroad, they should be 
changed. 

The next step, then, for the RMA 
Television Committee is to consider 
carefully modification of the present 
standards and the addition of new 
standards. 

In view of the technical improve¬ 
ments and developments in process in 
our various laboratories today we can 
thank our stars that we, in America, 
have not yet been completely bound by 
permanently fixed standards. We should 
be thankful that we are practical enough 
and not too proud to profit, where we 
can, by the commercial field experience 
of our British and German contem¬ 
poraries, and by new developments in 
our own United States of America— 
the country that must lead the world in 
technical television development. 

ROCHESTER FALL MEETING 

{Continued from page 12) 

cular cross section. An idealized focus¬ 
ing field was assumed in that the initial 
perpendicular or radial component of 
electron velocity is assumed to be pro¬ 
portional to the distance of the electrons 
from the beam axis. The electrostatic 
force of the electron space charge is the 
only force considered to oppose the for¬ 
mation of a line or point focus on the 
beam axis at some distance from the 
focusing field. The electron density 
over any cross section of the electron 
beam is considered to be constant. The 
axial velocity of beam is assumed to be 
homogeneous. For the rectangular 
beam two cases were considered: (1) 
the electron beam in a field-free space, 
(2) the electron beam accelerated by a 
uniform axial potential gradient. The 
circular beam is assuftied to be in a 
field-free space. The illations between 
the variables beam current density, volt¬ 
age, initial angle and the distance be¬ 
tween focusing field and the focal point 
were shown by curves. In cathode-ray 
tubes made at present for television and 
oscillographic purposes the space- 
charge limitation on the focus is not of 
great importance because other factors 
contribute largely to the spot size. How- 
(Continued on page 33) 


Fig. 4. The recent television frequency assignments. 
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Brush Crystal Products 
That Help Solve Your 
Problems 


♦ The most recent contributions by Brush are: 
High Fidelity Phono-Picicup with features such as: 

Two models, vertical and lateral. 

Sapphire point easily replaced. 

Low stiffness and low moment of inertia, consequently 
very light. 

Pressure required is under one ounce. 

Response—without further compensation—flat from 
30 to 10,000 cycles. 


High Fidelity Crystal Headphone, Type A-l. 

This new Brush headphone is similar in appearance to the standard 
Type "A," but with high fidelity response. 

Other than these two instruments, Brush also announces a general 
purpose, utira light weight, metal headphone (Type "B”) and at the 
same price as the present Type "A.'* 

The engineer in search of an accessory for the new personal radio 
set, will find the Brush "Hushatone" (pillow speaker) an attractive 
sales feature. 

Your microphone problem can be solved by one of Brush's many 
models, ranging in purpose from public address to laboratory standards. 
Types B-I and BR2S, two most popular Brush P, A. microphones, recently 
(reduced from $32.50 to $26.50 and $37.50 to $29,50 respectively. 

Write today for complete details. 


The BRUSH 


3318 PERKINS AVENUE 
CLEVELAND OHIO 
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DISC RECORDING 


Record Processing 

By T. L. DOWEY 


THE EXACTING REQUIREMENTS of transcdption recording 
with respect to sound quality and surface noise are re¬ 
flected in the precision and refinement of the processing 
employed in making the finished records. The speed 
requirements of transcription work have also led to in¬ 
teresting new developments in this connection. In the 
last article of this series it was pointed out that the re¬ 
vival of the vertical modulation method for disc record¬ 
ing by the Bell Laboratories was based on fundamenfal 
studies intended to effect a consistent all-around im¬ 
provement in disc recording. In pursuing this program, 
it was realized that while the advancement of quality by 
the adoption of better methods of modulation and better 
recorders and reproducers was one step of fundamental 
importance, the improvement of the signal-to-noise 
ratio was equally essential. While boosting of the 
recording characteristic at the high end permitted some 
improvement in this respect, as explained in a past 
article^, it was felt that the problem could not be con¬ 
sidered satisfactorily solved unless fundamental ad¬ 
vances could be made in the processing steps and the 
record material, corresponding to the progress in 
recorders and reproducers. 

The functions of disc recording processing can be 
considered in three divisions: 

1. To prepare a suitable surface to receive the 
record engraved by the cutting stylus. 

2. To make the recording permanent. 

3. To reproduce any number of copies of the orig¬ 
inal recording in such form as to permit their 
reproduction. 

The second step includes protection of the permanent 
record against damage or corrosion so that under no 
circumstances will the original recording be totally lost. 

^“Disc Recording—Equipment and Its Quality Requirements,” by T. L, 
Dowey, p. 17, Communications, October, 1937. 


Fig. 2. The cleaning ond chromium-plating equipment. 



This necessitates an intermediate step between the per¬ 
manent record, or “master,” and the production of the 
final pressing. This intermediate step consists of making 
a duplicate of the master, called a “stamper,” which will 
take the wear and tear entailed by the stamping process 
used in making the copies used for reproduction. The 
master, of course, represents an investment of time and 
money too great to be exposed to deteriorating influ¬ 
ences that can be avoided by any reasonably practical 
me^ns. The third function includes production of spe¬ 
cial pressings for specific purposes such as testing and 
re-recording, and the production of a large number of 
copies at a minimum cost. 

The above functions are similar to those of the com¬ 
mercial processing plants for lateral recording. The de¬ 
velopments described below were necessitated by the 
fact that existing commercial processing methods did 
not produce results that would meet the quality limits of 
vertical disc recording. The variations from the com¬ 
mercial procedures for lateral recording described in this 
article permit the above steps to be carried out without 
impairing the vertical disc quality. 

The description of the process that follows is divided 
in the same manner that the operations in the plant are 
divided, for reasons of process function or equipment re¬ 
quirement (Fig. 1). 

WAX FLOWING 

Wax flowing is the title of the operation which pro¬ 
duces the surface necessary for recording purposes. This 
operation consists essentially in flowing melted wax 
over a level surface, producing on a metal plate a wax 
coating with a surface which is smooth and flat and 
suitable for recording purposes. The principal reason 
for using this form of material is to provide a medium 


Fig. 3. A press room for molding verticol disc records. 
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THIS ETE NEVER SLEEPS 


high dielectric strength. Synthane’s great 
value lies in its unusually broad combina¬ 
tion of physical, electrical, chemical and 
mechanical properties. Synthane is a uni¬ 
formly dense, solid material. It is tough, 
strong and light in weight; one of the 
most effective dielectric materials—com¬ 


chine. The uses for Syncfianc are count¬ 
less. Just as its combined properties are 
necessary for insulating traffic lights, so 
it may be of material assistance in the 
manufacture of your product. Synthane 
is often the most economical ma¬ 
terial to use. Write for ^‘Synthane for 
Mechanical Applications”, telling us 


RAFFIC LIGHTS 


must be depend¬ 
able because they 
control the safety 


of wave after wave 


cross purposes. That is one reason why 
Synthane Bakelite-laminated is used for 
insulating traffic light circuits—that plus 
Synthane^s combination of mechanical 
strength, low moisture absorption and 


bining low power factor, low moisture 
absorption, high dielectric strength and 
low dielectric constant. It is chemically 


in your request your requirements, 


SYNTHANE CORPORATION, OAKS, PENNSYLVANIA 


inert; corrosion resistant; easy to ma¬ 


SILENT STABILIZED GEAR MATERIAL 
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which can be engraved by the cutting stylus without 
undue pressure on the latter, and which has a surface of 
high polish that is free from residual strains of the type 
produced by a shaving tool. These strains might dis¬ 
tort the groove if they normalized after the engraving. 
The form of the ‘Recording blank/’ as the prepared wax 
surface is called, facilitates safe handling of the record¬ 
ing throughout the process. The master is electroformed 
on the wax surface of the recording, and on its com¬ 
pletion the master and wax are stripped from the metal 
flowing plate. This leaves a layer of wax on the surface 
of the master, which affords mechanical protection to 


placing it on the flowing platen and melting a suffi¬ 
cient amount of recording wax on its surface to form a 
liquid film about 0.020-inch thick. This film is allowed 
to “level” and then it is chilled in such a manner as to 
preserve the liquid level of the molten wax. It is essen¬ 
tial that the flowing table be leveled accurately, that the 
flowing disc be of uniform thickness and of smooth sur¬ 
face, and that the recording wax have suitable physical 
characteristics with respect to its solidifying qualities, 
so as to permit the preservation of the original liquid 
surface. The wax must be perfectly clean and the air 
in the flowing room must be completely filtered, as in- 
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Fig. 1. Vertical cut recording disc processing equipment, showing recording machine, wax-flowing table, cleaning table 

and sputtering testing, gold sputtering unit, etc. 


it for the rest of the process. This wax also prevents 
contaminating materials from touching the surface and 
in this manner assists considerably in the ultimate clean¬ 
ing of the master surface. 

The metal plates referred to are flat discs of steel or 
brass, with a suitable protective finish, and of a diameter 
somewhat larger than the finished recording. They are 
thick enough to prevent bending or warping during the 
processing operation. The flowing operation is carried 
out on a hot level platen. The platen is heated by steam 
or electricity under careful temperature control. A 
corresponding water-cooled platen for chilling the flowed 
disc, or facilities to chill the flowing platen, are provided. 
The operation consists of heating the flowing disc by 
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elusions of foreign matter in the recording blank cannot 
be tolerated because of the noise introduced. It has 
been found that both the temperature and the humidity 
of the air in the flowing room have a definite effect on 
this operation. It has been found profitable to provide 
air-conditioning equipment for commercial installations. 
Although the recording blanks prepared in this manner 
have a limited storage life and are relatively fragile for 
shipment, special means have been developed whereby 
storage and shipment have been carried out satisfactorily 
on a commercial scale. Upon completion of the process, 
the discs are cleaned and returned to be flowed again. 

Recording with a flowed blank incorporates certain 
technique which has already been described^. Points not 
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WILL MAKE THEM . . 

It is interesting to note the great number of sensational, new developments advertised by 
I contemporary transformer manufacturers. 

Close scrutiny will generally show the new development as an imitation of designs and 
[features originally initiated by UTC. 

I Examination of the major improvements in transformers over the past few years will read- 
1 ily substantiate this: 
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HIGH FERMEABUirr CAST SHIELD 

(TOP AND BOTTOM MOUNT) 

^ Used by UTC since 1933, the high per- 
\ meability cast shield has been copied 

extensively by other manufacturers since 
-IW that time. 




n935] 

ULTRA COMPACT AUDIO UNITS 

Developed originally for Aircraft and 
Hearing Aid Devices. In 1936 an entire 
series of these units were released for 
^ Broadcast Station applications. Ultra 
® compact audios are HUM BALANCED, 
weigh from 4‘/2 to 5 Vi oz. and are guar- 
anteed i 2DB from 30 to 20000 cycles. 


HUM BALANCED COIL STRUCTURE 

Used by UTC in practically all High 
Fidelity designs, hum bucking and hum 
;balanced transformers are now accepted 
J as standard practice in the trans- 
TT former field. 





UTC LINEAR STANDARD AUDIO UNITS 
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SEXTUPLE shielding 

To effect maximum magnetic shielding, 
UTC developed, in 1936, an arrange¬ 
ment of NESTED CANS which had high 
shielding effect and was sold under 
the designation SEXTUPLE SHIELDING. 
Even the name has been copied! This 
was improved and evolved into TRI¬ 
ALLOY SHIELDING. 


Flat from 30 to 20000 cycles ... a goal 
for others to shoot at. 



/I934\ 

PORTABLE UNITS 

The UTC HIPERM ALLOY group of 
transformers were brought out to take 
care of portable high fidelity require¬ 
ments. Other manufacturers naturally 
tried to copy these. 


Umiiailon i5 ika 5ince^e5i 
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TRI-ALLOT SHIELDING 

The combination of Linear Standard 
frequency response and internal TRI¬ 
ALLOY magnetic shielding is a difficult 
one to approach. That is why these 
units are used by G.E., R.C.A., Philco, 
Western Electric, Westinghouse, M.G.M., 
Walt Disney studios, and other discrim¬ 
inating organizations. 


WRITE for the new UTC bropdcasf bulletin 
deicribins transformer, equaliser and om- 
plifier components for every broadcast 
and recordlns application. 






72 SPRING STREET • NEW YORK. N. Y. 

EXPORT DIVISION : lOO VARICK STREET .NEW YORK . N.Y. CABLES : "ARLAB " 
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already indicated are that the temperature of the blank 
should be controlled carefully by means of temperature- 
regulated storage cabinets, both before and after record¬ 
ing. After recording, the wax should be forwarded to 
the next processes with as little handling as possible, so it 
is preferable to have the recording room and the process¬ 
ing rooms adjacent and, if possible, to have the record¬ 
ing processed to the first protective coating without 
leaving air-conditioned rooms. 

GOLD SPUTTERING 

Gold sputtering identifies the process by which the 
wax surface of the recording is “metallized” to render 
it electrically conducting. This permits the recording to 
be used as a cathode in the ensuing copper electro¬ 
plating step which forms the master^. 

The reason for the use of this method of metallizing 
is that the surface noise obtainable with the other com¬ 
mercial methods is so high that it becomes a limiting 
factor which restricts the volume range obtainable with 
vertical disc. It is believed that the surface noise in¬ 
troduced in other methods of metallizing is caused by 
the use of discrete particles of conducting material, such 
as bronze powder or graphite dust; there is also a prac¬ 
tical disadvantage in that the operation is a manual 
one, requiring considerable skill in its application. Other 
methods which involve precipitation of a metal from its 
salt solution onto the surface of the wax seem to give 
results comparable with the so-called “graphiting” 
methods. The film of gold produced on the surface 
of the wax by cathode sputtering is thin enough to limit 
the possible variation caused by the metallizing agent to 
the order of molecular size, rather than the particle size 
of powdered mediums. It follows that the disturbing 
modulation of the reproducer stylus due to the metaliz- 
ing medium is considerably less for gold sputtering than 
for other methods. Development of the gold-sputtering 
apparatus to its commercial form has allowed a speed 
of operation which compares favorably with the usual 
commercial practices for metallizing. Considerable 
operation in the commercial field has brought the sput¬ 
tering technique to a point where the certainty of the 
results compares with the rest of the process, and 
gauges have been developed to indicate and control the 
uniformity of the product. 

An additional feature allowed by gold sputtering is 
that the sputtered gold film adheres to the surface of 
the copper master as though plated on it, and provides 
corrosion resistance during the process, until it is re¬ 
placed by additional protection as described later. 

The sputtering-room equipment is shown as the 
cleaning table and gold-sputtering unit in Fig. 1. On 
the cleaning table the recording is inspected by the sput¬ 
tering operator and, when necessary, additional identi¬ 
fications are engraved. The recording is inspected for 
dirt and chips that may have been left from the record¬ 
ing room and, if found, they are removed. The gold 
sputtering unit consists of a vacuum chamber mounted 
in a protective framework, the bottom of which houses 
vacuum-pumping equipment. An electric circuit to 
provide voltage to create a gaseous discharge in the 
vacuum chamber is mounted behind the chamber with a 
control panel on the front of the cabinet. When the top 
cabinet door is open the vacuum chamber door may be 
swung open, as shown. On the door is mounted a gold 
cathode, and in the chamber is shown a recording 
mounted on an internal platen arranged parallel to the 
surface of the gold cathode. An anode is located behind 
the mounting platen. In operation, the chamber door 

^“Vertical Sound Records,” by H. A. Frederick, Journal of the S.M.P.E,t 
February, 1932. 
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is closed with a special seal and the pumps started. When 
the vacuum gauge indicates a suitable pressure, the volt¬ 
age is turned on and a gaseous discharge is set up in 
the chamber. This can be observed through a glass 
port in the chamber wall. 

The gaseous discharge indicates the formation of posi¬ 
tive ions in the chamber. Sputtering of the metallic gold 
is believed to be caused by the bombardment of the sur¬ 
face of the cathode by these positive ions under the in¬ 
fluence of the exciting voltage. The bombardment of 
the ions detaches particles of gold from the cathode, and 
as the recording is placed between the cathode and 
the anode in the manner of a target, these gold particles 
impinge on the wax surface and eventually form a thin 
coating. Tests seem to indicate that the sputtered film 
is homogeneous, and structurally forms a continuous 
metal sheet. The operator gauges the operation of the 
machine by observing the character of the discharge, and 
by metering the electric circuit. The quality of the fin¬ 
ished product is gauged by a measurement of the elec¬ 
trical resistance of the sputtered film which is carried out 
on special equipment mounted on the cleaning table. 

It is essential to have the sputtering operation carried 
out in a dust-free atmosphere and it has been considered 
advisable to provide air-conditioning equipment. The 
sputtered recording is taken directly to the next step in 
the process with as little delay as possible. 

PRE-PLATING 

Pre-plating describes the operation of covering the 
sputtered recording with a thin plating of copper to give 
the surface an immediate though temporary protection 
with metal of a suitable nature to form a master surface. 
The commercial load in the recording room varies con¬ 
siderably, and usually the capacity of the recording and 
sputtering machines exceeds the momentary capacity of 
the copper equipment. However, as the copper proc¬ 
esses can operate continuously on a twenty-four hour 
basis, it is possible for the recording room to operate at 
capacity for part of the time if the load can be evened 
by temporary storage after pre-plating. The immediate 
protection of the surface insures a minimum of exposure 
of the sputtered recording to the non-air-conditioned 
areas in which plating equipment is located. It is pos¬ 
sible to remove from the pre-plated recording, dust, 
dirt, and contaminating substances which might cause 
serious damage in case they fell on the wax or the gold 
surface. 

Copper deposition for the formation of the master is 
inherently a dual operation, as the primary deposition 
must be of a fine-grained structure with strength and 
hardness characteristics not compatible with the condi¬ 
tions for economically electroforming copper at a fast 
rate. The presence of a fine-grained pre-plate will 
stimulate a fine growth of copper in the remainder of the 
structure, even though the latter is deposited at a high 
rate. Therefore, the conditions in the pre-plate tanks 
are controlled for the formation of fine-grained copper 
at low speed. On the other hand, as described in the 
following section, the conditions in the copper-forming 
work are maintained to allow maximum speed of de¬ 
position in order to shorten the overall processing time. 

The equipment used in pre-plating is identified as 
'‘Copper Plating Tank” in Fig. 1. This shows an in¬ 
stallation of four pre-plating tanks. Each of these is es¬ 
sentially a rubber-lined steel plating tank, mounted in a 
rack which supports the auxiliary equipment. This 
equipment consists of a rheostat for plating current con¬ 
trol, a tilting platform holding a motor drive for rotating 
the cathode, bus-bar connections for the plating current, 
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and acid-proof pipe lines for circulating the electrolyte. 
Not discernible in the illustration are the anode mount¬ 
ings, which contain the supply of copper being plated 
and are submerged beneath the electrolyte. The record¬ 
ing is mounted on a supporting spindle which, in turn, 
is fitted into the rotating mechanism, and thereby sus¬ 
pended while rotating with the recorded surface down 
in the electrolyte. The action is essentially that of 
copper electro-plating, the unusual features being means 
of protecting the recording from possible damage, careful 
control of electrolyte conditions, and careful cleanliness. 
The pre-plating operation is normally completed in half 
an hour, whereupon the pre-plated recording is removed 
from the tank, washed, dried and placed in cabinets to 
await its turn in the next step. 

COPPER-FORMING 

Copper-forming denotes the step in which the plating 
is completed to the full thickness of the master by high¬ 
speed copper electroforming. It is necessary to form the 
copper to a thickness of 0.030 to 0.065 inch, depending 
upon the requirements of the pressing equipment. Prac¬ 
tically all commercial work is completed to the heavier 
weight. The requirement is generally set by the need 
for a master thick enough to be machined to fit in the 
record molds in production pressing and to stand the 
strain of such work without danger of damage. It is 
essential that the copper be of a proper hardness so 
that it will not crack or deform in the pressing operation 
and that its grain structure be uniform throughout. It 
is also important that the thickness of the copper across 
the master be uniform. Copper masters have been 
formed in equipment of the pre-plate type and have been 
satisfactory in every respect, except that the time re¬ 
quired is too long to suit the commercial need. In gen¬ 
eral, commercial copper-forming requires considerably 
more than twenty-four hours and, as this was felt to be 
too long, special equipment was developed to speed up 
the process. 

Generally speaking, commercial copper deposition for 
recording masters is carried out at around 15 amperes 
per square foot of cathode surface. References on the 
subject indicate that, given the proper conditions, this 
rate of deposition could be increased considerably. In 
fact, work was done in 1912 to indicate that copper 
deposition could be carried out at 4000 amperes per 
square foot given the proper conditions. In analyzing 
these conditions, it was indicated that an equipment 
essentially the same as the pre-plate apparatus, as re¬ 
gards fundamental operation, but with considerable in¬ 
crease in the auxiliary services to maintain proper operat¬ 
ing conditions, would permit the forming of copper 
masters at a much higher rate. Machines were built on 
this basis and their operation to date has given an in¬ 
creased rate in production of masters that has been of 
considerable value commercially. In designing the 
machine, it was essential to insure safety for the record¬ 
ing in the event of the failure of any of the auxiliaries, or 
the machine itself, and to provide means of measuring 
and controlling the conditions incident to the deposition 
of the copper. It was also found advisable to provide 
a deposition thickness gauge in the form of an ampere- 
hour meter, in order to hold the master within its limits 
of thickness. The overall operation of the machine has 
indicated that the power consumption per master is 
higher, which is to be expected, as the anode-to-cathode 
voltage is higher at the increased currents. The effi¬ 
ciency of the machine,' however, as regards the consump¬ 
tion of copper per master indicates a considerable im¬ 
provement over former methods used, as it is possible to 
eliminate considerable waste in finishing the master by 
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controlling the thickness of the deposit. The quality of 
the copper in normal operation compares favorably with 
the results obtained in the more standard types of 
plating tanks, as it is possible in practically all cases to 
make a test pressing directly from the formed master 
without a finishing operation on its back. The close 
control maintained on operating conditions allows a 
controlled variation in the characteristics of the copper 
to meet certain specific requirements of the master 
finishing and pressing operations. 

MASTER FINISHING 

Master finishing covers a number of stripping, 
machining and finishing operations on the copper master 
which convert it from a rough copper-plated shell on 
the flowing disc to a finished master with parallel sur¬ 
faces and a true center hole and periphery, whose thick¬ 
ness and size fall within predetermined limits. The cen¬ 
tering and trimming operations insure that the center 
hole in the finished pressing will be concentric with the 
recording. This is accomplished by punching a center 
hole in the master by means of an optical centering jig 
that is accurately centered with the concentric groove 
cut by the recorder at the end of recording. The 
periphery is cut on an accurate circular shear to be con¬ 
centric with the center hole. If a test pressing is all 
that is required from the master, the back is not finished 
unless there is some unusual irregularity. If there is 
any irregularity or the master requires back finishing to 
fit the requirements of the record mold, it is carried out 
at this stage by means of special sanding or lathe-turning 
equipments. 

CLEANING AND CHROMIUM-PLATING 

Cleaning and chromium-plating identifies the step in 
which the surface of the finished master is finally cleaned 
and protected with a surface of deposited chromium. 
When the wax is removed from the gold surface of 
the master, by stripping or solvent means, it has been 
found that residual material is left on the master which 
will cause interference and surface noise in the resulting 
pressing. It has been determined that the best cleaning 
is of the molecular type used to prepare surfaces for 
electro-plating. This is generally done by a combina¬ 
tion of solvent and electro-caustic cleaning methods. 

In order to preserve this surface and insure that cor¬ 
roding materials will not harm it, and also to enable 
it to resist the abrasion of the pressing operation, it has 
been found advisable to deposit a thin layer of chromium 
on the surface of the master. The surface-noise re¬ 
quirements in vertical-disc recording are such that the 
cleaning and chromium-plating operations carried out for 
this purpose must be under very careful control in order 
to give a satisfactory result. For this purpose, there¬ 
fore, special equipment was designed and assembled in 
a production line, as shown in Fig. 2. The masters 
are mounted, a pair at a time, in special handling racks, 
to insure against their surfaces being scratched on the 
equipment. In the equipment shown, they start at the 
right-hand end of the line, passing through a solvent and 
electro-caustic cleaning process across to the chromium¬ 
plating tank, which is shown third from the left. Subse¬ 
quent washing is carried out in remaining tanks and the 
work is dried in an oven. The conditions surrounding 
the deposition are controlled carefully to give a 
chromium deposit of such a character that it will with¬ 
stand the pressing operation without undue wear or 
cracking. 

Test pressing indicates the production of a pressing 
as soon after completion of the master as possible, as 




YOUR RESISTANCE PROBLEM 


F rom beginning to end, CLARO- 
STAT will collaborate with you 
in the solution of your resistance 
problem. As resistance specialists, 
working on nothing else but re¬ 
sistors and resistance applications, 
CLAROSTAT places at your dis¬ 
posal a specialized background sec¬ 
ond to none. 


And whatever the engineering ver¬ 
dict may be, the CLAROSTAT plant 
stands ready to produce the neces¬ 
sary resistor or resistance device— 
properly, promptly, economically. 


And when your set or assembly is 
out in the field, in everyday use, 
CLAROSTAT years later continues 
to serve you by providing service¬ 
men with exact-duplicate replace¬ 
ment controls and ballasts for serv¬ 
icing. Your good will is thus main¬ 
tained with trade and public. And 
at no cost to you. 


Write tor DATA. 

Loose-leaf engineering data handbook on resistors and 
resistance devices is yours for the asking. Likewise the 
CLAROSTAT Service Manual just issued for servicemen. 
Meanwhile, submit those problems. 
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mentioned at the beginning of this article. The test 
pressing gives the first positive check on the overall com¬ 
mercial value of the recording, as it indicates what will 
be the character of the production pressings. A file of 
test pressings acts as a safeguard, because in the event 
of damage to the master, a new master can be obtained by 
re-recording from the test pressing. The chief re¬ 
quirements for test pressing are speed and flexibility. In 
some cases, also, special requirements regarding the 
masters or pressings necessitate pressing procedures 
which could not be carried out in production presses. 

The flexibility required for test pressing work necessi¬ 
tates the test press being manually controlled by a skilled 
operator. A special mold has been developed which 
permits the insertion of the master with minimum time 
and mechanical requirements. The material used for the 
test pressing is Vinylite, the same as used for production 
pressing, and which will be described in more detail. 
Equipment of this type is shown as “Record Press” in 
Fig. 1. This sort of equipment allows production of a 
test pressing within a few minutes after completion of 
the master. 

The completed test pressing is checked by the record¬ 
ing test man for errors in recording or processing. For 
this purpose he is equipped with a high-quality repro¬ 
ducing set. He judges the record for quality, surface 
noise and eccentricity, by listening and visual inspection, 
and for any detectable errors in recording or processing. 
If the pressing passes this test, it is forwarded to the 
customer, for approval of the program as a whole and for 
instructions as to completion of production pressings. 

Stamper is the term given to the duplicate of the 
master which is made for the purpose of protecting the 
valuable master by substituting for it in the pressing 
step. Sometimes additional stampers are made so that 
several presses may be operated simultaneously to speed 
up production of a certain record. It has become es¬ 
sential that the process of making a stamper be com¬ 
pleted quickly. As mishaps in the pressing operation 
will at times interrupt production by damaging the 
stamper in use, a replacement must be made from the 
master as soon as possible, if schedules are to be met. In 
some cases, where a large number of pressings are 
required from the stampers, they will wear so that they 
are not suitable for further production. 

The step involves the production of a positive image 
of the master (which is a negative of the recording) and 
is carried out commercially by making an electro- 
deposited copper duplicate. This process was considered 
unsuitable, as even with the high-speed forming machines 
it was too slow. A means of forming a positive replica 
of the master in a few minutes has therefore been de¬ 
veloped. This replica (or “mother”) is processed in the 
manner of a recording. This results in producing a 
copper duplicate master, or stamper, in about the same 
time as required for processing a recording to a master. 


The process has also the additional advantage that the 
stampers produced by it afford better sound quality than 
those made by the slower commercial process. In its 
final form, the stamper is almost identical in appearance 
with the master and generally is ° stamped with an 
identifying number. The stampers are generally finished 
to relatively close limits in order to facilitate setting 
them up in the production pressing molds. 

Production pressing is the term applied to the bulk 
of the pressing work to distinguish it from test press¬ 
ing. It is carried out on special equipment to insure 
the production of the volume required, at a rapid rate, 
with uniform characteristics, and at a minimum cost. 

The commercial sales of this type of record vary con¬ 
siderably, and therefore also the number required for 
each set-up of the master in the press. Speed in setting 
up the master gives a commercial flexibility that is quite 
useful. In order to effect this, special molds have been 
designed to allow quick set-ups. 

Special material was adopted for pressing vertical disc 
records in order to conserve the advantage of the low 
surface noise inherent in the vertical disc master, to 
insure reproduction of the full frequency range as orig¬ 
inally recorded, to obtain freedom from warping under 
a wide range of temperature and humidity variations, and 
to insure wearing characteristics which would give a 
long life to the record and to the reproducing stylus. 
The material selected is known commercially as “Viny¬ 
lite.” It is a synthetic resin of the vinyl ester type, poly¬ 
merized to give certain characteristics, and compounded 
to give additional characteristics, color, and stability. 
It is received from the supplier in the form of powder 
and is used in the form of the unfilled resin. 

In order to meet the requirements of vertical disc 
reproduction in pressing this material, it is necessary 
to preform the powder and to pre-heat the mold charge. 
Special presses and oven equipments are provided to 
accomplish this. 

A general view of a press room for molding Vinylite 
vertical disc records is shown in Fig. 3. The presses are 
operated by hydraulic pressure and the record molds, 
which support the stampers, are heated with steam. The 
temperatures, pressures and timing of the operation are 
critical for Vinylite record pressing, and it has therefore 
been found desirable to provide automatic controls for 
the entire pressing cycle. This controller system in¬ 
corporates safety devices to prevent damage to the stamp¬ 
ers in case the press operator interrupts the normal 
operation of the cycle. 

The press operator gives the record a preliminary 
visual inspection. Its edge is then trimmed on a special 
lathe and sent to the test room. The record test man 
gives it a final check, including reproduction of the 
sound, and if the record is satisfactory it is sent to the 
shipping department. There it is checfod with the ship¬ 
ping schedules and forwarded to the broadcasting station. 


BELGIUM BROADCASTING CENTER 


BELGIUM is to have one of the largest 
and most modern broadcasting centers 
in Europe in the new centralized studio 
buildings constructed by the Belgian 
Broadcasting Corporation at Brussels. 
The buildings are completed and the 
tremendous job of equipping them with 
all features for up-to-the-minute broad¬ 


casting technique and program control 
is in progress. 

The order for the entire radio and 
speech-input, and electrical equipment, 
including the telephone system and the 
automatic fire-alarm system, has been 
placed with Bell Telephone Manufac¬ 


turing Company of Antwerp, subsidiary 
of the International Telephone and Tele¬ 
graph Corporation. The equipment rep¬ 
resents extensive collaboration by the 
Technical Department of the Belgian 
Broadcasting Corporation and of the 
Laboratories of the Bell Telephone 
Manufacturing Company. 
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ROCHESTER FALL MEETING 

{Continued from page 22) 

ever, as improvements are made in elec¬ 
tron focusing systems, the space-charge 
limitation may account for a large por¬ 
tion of the spot size. Results show that 
for a circular beam having a given cur¬ 
rent, voltage, and initial angle, there 
is a resultant minimum beam diameter 
at the focal point which can not be re¬ 
duced by changing the radial compo¬ 
nent of the focusing field. The value of 
the minimum beam diameter is nowhere 
zero and increases rapidly with distance 
between the focusing field and the focal 
point. In contrast, for a rectangular 
beam with one dimension infinite, the 
minimum beam width depends upon the 
perpendicular component of velocity 
supplied by the focusing field. The beam 
width may be zero up to a given dis¬ 
tance from the focusing field and beyond 
this distance the minimum beam width 
increases with distance from the focus¬ 
ing field. 

The presence and detection of nega¬ 
tive ions in the beam of a high-vacuum 
cathode-ray tube were discussed by C. 
H, Bachman and C. W. Caranahan, 
Hygrade Sylvania Corporation, in their 
paper “Negative Ion Components of the 
Cathode Ray.” Mass spectographic 
analysis has been applied to separate 
the negative ion components. Their 
probable sources and effect on the 
screen were considered. 

A. F. Murray, Philco Radio and 
Television Corporation, reported on the 
new television standards that have been 
added to the list of standards adopted 
last year by the RMA Television Com¬ 
mittee. He also discussed the new tele¬ 
vision frequencies recently set aside by 
the Federal Communications Commis¬ 
sion. 

“Vibrational Tube Analysis” was the 
title of an interesting paper presented 
by A. B. Oxley, RCA Victor Company, 
Ltd. Mr. Oxley pointed out the dis¬ 
advantages of present methods of testing 
tubes and described and demonstrated a 
tube-testing apparatus which consisted 
essentially of a beat-frequency oscilla¬ 
tor, a vibration platform for the tube, 
and a cathode-ray oscillograph to indi¬ 
cate the effect of the vibration. The 
apparatus appeared to have considerable 
merit, especially since its use will show 
up a number of conditions not indicated 
by present methods. 

The paper entitled “Measurement of 
Characteristics of Automobile Anten¬ 
nas,” and presented by H. Lyman, Phil¬ 
co Radio and Television Corporation, 
attracted considerable attention. Dis¬ 
cussion was contributed by H. C. 
Forbes, Colonial Radio Corporation; D. 
E. Foster, RCA License Laboratory, 
{Continued on page 40) 


The Oates 





In new speech input equipment an ex¬ 
perienced engineer will require (I) ex¬ 
cellent quality of all parts, (2) a flat 
response curve and hum free output, 
(3) proper segregation of the various 
departments of the equipment such as 
line amplifier, monitoring amplifier, etc., 
and (4) neat modernistic appearance so 
that his equipment may be placed in 
that part of the studios that he desires 
without creating unsightly appearance. 

The new Gates Studio'er is built ex¬ 
actly as experienced broadcast engi¬ 
neers want equipment. Loads of features 
—many exclusive, full size massive de¬ 
sign, with plenty of room for use of full 
sized parts and proper segregation of 
these parts plus that type of appearance 
that will immediately take the eye as 
strikingly beautiful. 

We suggest that before you purchase 
any speech equipment you investigate 
the Gates Studio'er. You will marvel at 
such fine equipment at the low price 
tag attached. 


Main Equipment 
Cabinet 

Contains 20 position interlock 
patching system, monitor am¬ 
plifier with self contained 
power supply, relay talk back 
and bridging panel, high gain 
high fidelity line amplifier 
with self contained power sup¬ 
ply, three pre-amplifiers with 
universal input (room for two 
additional pre-amplifiers), rec¬ 
tifier for relays and studio 
warning lights and so con¬ 
structed that entire equipment 
may be placed into service 
after a few minutes time. 


Write on your station letter^ 
head for Bulletin 82. 



CONTROL CONSOLE 

Has four wiping contact mixing positions, master gain, key* 
for handling eight input circuits direct as well as talk back 
and studio warning light system and the new exclusive 5" 
edgewise V. 1. meter. Panel at 45° slope for ease of control. 




Gates RflDio6'SuppLvCo. 

MANUFACTURING ENGINEERS SINCE 1922 

QuincvjLLinois.u.s.n. 

CABLE ADDREU (GATESRADIO) 


^ the 'time Vto\/en Mine ^ 
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THE MARKET PLACE 

NEW PRODUCTS FOR THE COMMUNICATIONS FIELD 


CRYSTAL MICROPHONE 

The Turner Company have announced a 
new crystal microphone, the Model T-9. 
It features a new shock-proof cartridge. 
The characteristics of the unit makes it 
suitable for both voice and music. The 
output level is —53 db. 

Additional information on the Model T-9 
may be secured from The Turner Com¬ 
pany, Cedar Rapids, Iowa.— Communica¬ 
tions. 


MONEL WITH EBONY FINISH 

Research engineers of the Huntington 
works of The International Nickel Com¬ 
pany, Inc,, have produced “Ebonized" Monel 
with an ebony finish designed for use where 
appearance must be maintained under tem¬ 
peratures up to 1,400° F. The material is 
identical with standard Monel except that 
a lustrous “blue-black” finish is imparted 
in a specialized oxidizing operation. 

Additional information may be secured 
from The International Nickel Company, 
Inc., 67 Wall Street, New York, N. Y.— 
Communications. 

MIDGET COMPOSITION-ELEMENT 
CONTROLS 

Starting with scratch, without attempt¬ 
ing to boil down or make use of the usual 
full-sized design, Clarostat engineers 
have developed a new midget variable con¬ 
trol. Known as the Series 37 and 37-S 
(with switch) controls, these units fit in 
assemblies where space is at a premium. 

Smooth operation is said to characterize 
these midget controls, due to the contact 
arm. There is a full 300-degree effective 
rotation. Both composition element and 
contact arm provide for quiet' operation. 
Resistance values are permanent. The 
latest improved technique in carbon coat¬ 
ing is said to assure immunity to moisture 
and climatic conditions. 

The tinned terminals are readily soldered. 
Units are available in linear and tapered 
resistance ranges from 1,000 to 5 megohms. 
Total resistance values are held within 20 
percent, plus or minus, and closer when 
required. 

Complete engineering specifications may 
be had by addressing Clarostat Mjg. Co., 
285 N. 6th St., Brooklyn, N. Y. —Com¬ 
munications. 



VIBRATOR POWER SUPPLY 

The success of the standard 6-volt series 
of Mallory Vibrapacks has resulted in a 
demand for a 12-volt vibrator power sup¬ 
ply to be used on airplanes, busses and 
motor boats for powering radio transmit¬ 
ters, receivers, direction-finding equipment 
and other scientific apparatus. 

To meet this demand the new Vibrapack, 
Model VP-G556, has been announced. It 
is designed for operation from a 12-volt 
storage battery, and delivers a nominal 
maximum output of 300 volts at 100 milli- 
amperes, with three lower voltage outputs 
of 275, 250 and 225 volts instantly available 
at the turn of a switch. A special synchron¬ 
ous or self-rectifying vibrator is employed 
which provides excellent voltage regula¬ 
tion, long life and high efficiency. 

In appearance the Vibrapack VP-G556 is 
very similar to the equivalent 6-volt Model 
VP-552, and all installation and operating 
instructions apply equally to both models, 
with the exception that the current drain 
of the VP-G556 is one-half that of the VP- 
552 because of the higher operating voltage. 

An interesting technical data sheet on 
Mallory Vibrapack, called “Perfect Port¬ 
able Power” may be obtained without 
charge from any Mallory-Yaxley distribu¬ 
tor, or from P. R. Mallory and Co., Inc., 
Indianapolis, Indiana.— Communications. 


DUMMY ANTENNA 

Tentative specifications for a new stand¬ 
ard dummy antenna for receiver testing 
have been adopted by the IRE Standards 
Committee on radio receivers. Previously 
two dummy antennas were recommended to 




simulate the characteristics of a standard 
receiving antenna. One of these, intended 
for use between 540 and 1,600 kc, consisted 
of a series circuit containing 200 mmfd, 20 
mh, and 25 ohms; the other, for use at 
higher frequencies, was a 400-ohm series 
resistance. 

The standard dummy antenna shown here 
approximates both these characteristics. Its 
minimum impedance is 220 ohms, mainly 
resistive, at 2,200 kc. The impedance ap¬ 
proaches 400 ohms resistive at higher fre¬ 
quencies. The circuit constants and impe¬ 
dance characteristics of the antenna are 
shown on the curve. 

Additional information may be secured 
from the General Radio Co., 30 State 
Street, Cambridge, Mass.— Communica¬ 
tions. 


CONDENSER BRIDGE AND ANALYZER 

Incorporating many new features the 
new laboratory type Tobe condenser bridge 
and analyzer makes available a quick and 
accurate means of testing resistors and of 
determining the characteristics for paper 
dielectric and electrolytic condensers. 

The a-c bridge circuit, allowing measure¬ 
ment of resistance values between one ohm 
and one million ohms and capacitance values 
betwen ten micromicrofarads and one hun¬ 
dred microfarads, utilizes an electronic eye 
as a balance indicator. An important fea¬ 
ture of the instrument is the provision of 
a preamplifier stage ahead of the electronic 
eye and the use of a gain control in the 
preamplifier stage to allow adjustment of 
balance sensitivity for maximum speed and 
ease of operation. Another feature contrib¬ 
uting to the facility with which the bridge 
may be used is the linear graduation of the 
main control dial. Because this graduation 
makes the readings absolutely uniform 
from one end of the dial to the other, the 
operator is always sure of the accuracy of 
his readings. Since the control dial of the 
bridge analyzer has one hundred even divi¬ 
sions and range extension is secured by 
means of a decade multiplier switch, the 
operation conforms to standard practices 
for laboratory bridge operation. All con¬ 
trols of the instrument are direct reading 
so that it is not necessary for the operator 
to refer to calibration charts or to make 
mathematical calculations. 

For further data write to Tobe Deutsch- 
mann Corporation, Canton, Mass.— Com¬ 
munications. 
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I^BUR B. DRIVER CQ 

Inewark, new jersey 


U mUR 
FROM A 


some particular piece 
of radio equipment you need, and can’t get anywhere, it’s 
dollars to doughnuts WHOLESALE RADIO SERVICE has it. 
But if it isn’t in stock, we’ll build it for you, exactly to specific 
cations. Wholesale can do it — we’re doing it every day for 
radio engineers from Siam to Seattle. Maybe that explains why 
Wholesale has complete stocks of over 50,000 radio items, 
why this is the ** Largest Radio Supply House in the World,** 

Our staff of trained technicians know their blueprints. Perhaps 
you have a problem holding up your progress ... whatever it is 
consult WHOLESALE. Use the services of our highly experi¬ 
enced men. There is no obligation on your part. 


one 


The almost perfect thermal radiator. 
The favorite material for receiving^- 
tube plates or anodes. Laboratory-con¬ 
trolled RadioCarb A and other W.B.D. 
carbonized nickels insure: 

^ Jet black, smooth, adherent, flexible car¬ 
bon coating that will not peel or dust off 
in subsequent fabrication. 

^ Free from loose carbon, slivers, waves, 
seams, rough edges, hydrocarbons. Mini¬ 
mized sulphur and other impurities. 

^ Available in all widths up to 6". Thick¬ 
ness from .002 to .020''. 

ASKi for samples and quotations. Let us explain 
how you can save money and produce better 
tubes with W.B.D. carbonized nickels. 


miL COUPON mwis 
rnuE m pa^cataloc 


We suggest you send today for the 1938 
Wholesale Catalog. It will make your next 
^ problem a whole lot simpler, because this 
i catalog is the most complete radio reference 
r book you have ever seen, lt*s FREE, Mail 
the coupon today! 


■ WHOLESALE RADIO SERVICE CO.. INC 

■ 100 SIXTH AVENUE. NEW YORK, N. Y 


Rush FREE 1938 Catalog No, 69-7ZL7 


NAME. 


I ADDRESS. 


.STATE. 
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U NTIL you hear a record made with the 
Presto 1-B cutting head you won’t believe 
that a frequency range of 50 to 6600 
cycles can be played back uniformly 
from an instantaneous recording. You 
won’t believe that surface noise on a 
lateral cut recording can be 40 db below 
the useful sound level. 

So WE SAY—ask for a free trial of the 
Presto cutting head. Make a record on a 
Presto Green Seal disc. Listen to it— 
measure the response. If you are not 
convinced that it is the finest cutting 
head you ever used, return it to us and 
receive full credit. 

Take advantage of this exceptional offer 
today. In ordering specify the im^ 
pedance required. 

The Presto 1-B cutting head may be ex¬ 
changed, at a special low price, for any 
cutting head previously furnished with a 
Presto recorder. It can be adapted to 
any recorder on the market. 



RECORDING CORPORATION 


143 W. 19th St., New York. N. Y. 

Export Division (Except Australia and Canada) 

M. SIMONS & SON CO., INC. 

25 Warren St., N. Y. Cable: Simontrice, N. Y. 
Australia and New Zealand Agents and Stockists 

A. M. CLUBB & CO.. LTD. 

76 Clarence St.. Sydney, N. S. W., Australia 


TERMINALS 

Two new types of terminals embodying 
several novel and useful features have been 
made available. These terminals are said 



to be desirable for fire-alarm signalling, 
radio telegraph and telephone, motor-con¬ 
trol services, etc. 

The terminals are made in two general 
sizes. Each size comes in strips mounted on 
bakelite. One strip takes care of eight 
wires. This strip has sixteen posts and 
each wire is connected by slidable links for 
interconnection. Without the slidable links 
this strip takes care of sixteen wires. The 
larger size comes in strips for ten wires 
when used with slidable links, or twenty 
wires without slidable links. 

The unique features of these strips is 
that they may be cut apart by a hack saw 
into smaller units, each circuit being pro¬ 
vided with individual mounting screw holes 
so that any number of units desired are 
made available. 

For further data write to L. S. Brack 
Mfg. Corp., 55 Dickerson St., Newark, 
N. J.—Communications. 

SVEACOTE 

The Swedish Iron & Steel Corporation, 
17 Battery Place, New York, N. Y., is of¬ 
fering a new rust resisting metal for in¬ 
ternal vacuum tube use, known as Svea- 
cote. It is Svea metal coated by the fused 
method with pure nickel in such a way as 
to result in complete coverage of a very 
effective nature. 

The suppliers of this material claim for 
it all of the advantages to be obtained from 
any material offered for internal tube parts 
with none of the disadvantages resulting 
from segregations and impurities. 

A bulletin, “Sveacote Data,” gives de¬ 
tailed information on this metal. Write 
to the Swedish Iron & Steel Corp., 17 Bat¬ 
tery Place, New York City.— Communi¬ 
cations. 

PRECISION RESISTORS 

Ohmite has just announced the Riteohm 
^71” line of vitreous enameled resistors. 
These one-watt units are said to have an 
accuracy of one percent and are for use in 
voltmeter multipliers, laboratory equipment, 
radio and electrical test sets, etc. Riteohms 
up to 50,000 ohms are only 154 by 54 
inches in size and 7/16 by 2 inches up to 
100,000 ohms. 

The Riteohm 71 is single-layer wound, 
with special alloy wire, on a ceramic tube. 




The ends of the wire are mechanically 
locked and brazed to the copper lugs. 

For further information write to the 
Ohmite Manufacturing Co., 4835 W. Flour¬ 
noy St., Chicago, Ill.— Communications. 


TELEYISO 

PRESENTS 

The VC I Beot Frequency 
Oscillator 



A radical departure in price for a 
custom-built induct featuring 

• ^Essentially flat freauency response. 

• General radio precision German silver con¬ 
trol equipment. 

• Hand calibrated over a 3-month period. 

• Solid walnut cabinet. 

• Pure sine wave output at 500 ohms. 

• Finest material and workmanship guarantee 
satisfaction or refund after ten-day trial. 

The swing to hi-fidelity makes this Instrument 
a necessity for laboratories, production line, 
and service booth. 

COMPLETE WITH ^ 

MATCHED TUBES 

LIMITED TIME OFFER 

The Televise Company 

127 N. Dearborn St., Chicago, Ill. 
Engineering manufacturers of 
allied electronic products 

Audio Medical Radio 



A-F AMPLIFIERS 

Two new audio-frequency amplifiers have 
been introduced in the broadcast transmit¬ 
ting field for use in operating monitor loud¬ 
speakers. Designated as the 94C and the 
94D, they provide great flexibility of ap¬ 
plication and large power output at low 
cost. They may be used for all general 
purposes where a gain of approximately 
45db (on a 600-ohm input circuit) is ample, 
except in the lowest level circuits. They 
also provide amplification suitable for line 
use. 

These units may be used as isolation am¬ 
plifiers which, bridged across high-quality 
program circuits, feed other similar units 
located at monitoring loudspeakers; or for 
feeding others used for line distribution. One 
of these devices bridged across a program 
circuit may feed as many as 100 others 
without affecting the level or quality of 
the program supplied to any of the com¬ 
binations and without appreciably affecting 
the transmission on the program circuit, it 
is said. 

These amplifiers are products of the 
Western Electric Co., 195 Broadway, New 
York City.— Communications. 
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GrQ&d flniiit Surtucfl 
CctnjMUeif Cfystnl Struttuf# 
Ex£t||efit Sealing Ouqllty 


Ditctrf^ 

Easily Slidped 


HARD GLASS STEM 

MADE WITH 

CAL LIT E L EAD-1 N W I RES 

of Tungiten > Molybdenum • Kulgrid 


CALLITE PRODUCTS DIVISION 


EISLER ELECTRIC CORPORATION 


UNION CITY, N. J. 


CORNELL-DUBILMEB 

ELECTRIC CORPORATION 


1005 Hamiiton Bouievardr SoufA Piainiiaid, New Jersey 


MIKE WITH ACOUSTIC COMPENSATOR 


The new Amperite velocity microphone 
shown in the accompanying illustration is 
equipped with an acoustic compensator to 


permit the adjusting of the response of the 
p-a system to the requirements of any par¬ 
ticular room or condition. This is accom¬ 
plished by merely pushing the compensator 
up or down. By pushing it up the pitch is 
raised to any degree required—by lowering 
it the pitch is lowered. This is done by in¬ 
troducing an acoustic baffle to absorb some 
of the lower frequencies. In this way no 
peaks or any other undesirable effects are 
introduced. 

For complete information write to Am¬ 
perite Co., 561 Broadway, New York City. 
—Communications. 


The TUNGSTEN in Callite Hard Glass Welds is specially processed to ^ive a compact 
fibrous structure, free from longitudinal cracks and is centerless ground to eliminate surface 
imperfections. 

The KULGRID “C** STRAND has none of the objectionable features of regular copper 
strand. Kulgrid “C” does not oxidize. Therefore, no oxide flakes off to deposit in the 
tube press as is the case with copper strand. Kulgrid “C” is flexible and does not become 
brittle. It welds more readily to tungsten than ordinary copper strand and forms a strong 
joint. Accept no inferior substitutes. 

Pure metals of best quality are used for any third component part. 


SIGNAL GENERATOR WITH DIRECT- 
READING DIAL 

The Qough-Brengle Model 110 signal 
generator features a direct-reading dial. 
This dial, better known as the “meter 
reading dial,” is said to make for ease in 
operation. As may be seen from the illus¬ 
tration, the dial has unified calibrations, set 
one beneath the other for all five bands. 
For example, 200 kc is directly in line and 
below 2.0 me and 20 me. Change of wave¬ 
length is attained by turning band-selector 


UatesL from the research labora¬ 
tories of Cornell-Dubilier are the Type TJ-U high voltage DYKANOL capacitors with 
adjustable mounting brackets. The most practical and up-to-date capacitor develop¬ 
ment. Universal mounting provides the engineer with utmost flexibility of installation 
and added safety —at no extra cost. 

For better results, specify C-D Type TJ-U capacitors with Universal Mounting brackets^ 
the original oil filled and impregnated transmitting capacitor. Available in a complete 
capacity range from 600 to 25,000 volts. Described in detail in catalog No. 150, free on 
request. 


WORLD'S OLDEST AND LARGEST EXCLUSIVE MANUFACTURER OF CAPACITORS 
MICA • PAPER • DYKANOL • WET & DRY ELECTROLYTICS 


switch. The 110 signal generator operates 
at 54 percent accuracy. 

Descriptive literature sent on request by 
Clough-Brengle, 2815 West 19th Street, 
Chicago, Illinois.— Communications. 
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A DYNAMIC PICK-UP 

for Lateral Reproducing 



The electro-dynamic principle so successfully applied in the construction of 
electro-acoustic apparatus such as microphones, loudspeakers, vertical repro¬ 
ducers, is used in our Dynamic Pick-Up for Lateral Reproduction. 

THIS MEANS: 

1. Freedom of Distortion: There are no non-linear elements involved, as the 
voltage is exactly proportional to the velocity of the needle point. 

2. Constancy of Impedance: The impedance is a pure resistance over the 
whole audio range. This feature allows the use of networks directly from the 
pick-up and we do not consider a reproducing system flexible and up to date 
without the employment of equalizers and filters. 

We Are Offering a Complete Reproducing System Consisting of 
A Neumann Dynamic Pick-Up Head with a precision built pick-up arm. 

A standard rack panel with equalizer and set of low pass filters. 

Ask for our latest "Sound Apparatus Bulletin" on Modern Reproducing. 

SOUND APPARATUS COMPANY 

150 WEST 46th STREET NEW YORK CITY 


Frequency Measuring Service 

Many stations find this exact measuring service 
of great value for routine observation of trans¬ 
mitter performance and for accurately calibrat¬ 
ing their own monitors. 
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MEASUREMENTS WHEN YOU NEED THEM MOST 

at any hour every day in the year 

R.C.A. COMMUNICATIONS, Inc. 

Commercial Dept. 

A RADIO CORPORATION OF AMERICA SERVICE 


66 BROAD STREET 


NEW YORK, N. Y. 


UNIVERSAL CRYSTAL MICROPHONES 

Ideal for special events broadcasts, call 
/ ^ systems, amateur 'phones, P. A. systems, etc. 

a Rugged. Chrome finish. Furnished in 

II ii handi-mike or stand model (as shown). Includes 

\ Desk stands extra. $2.50 for hand! model 

and $3.50 for stand model. Licensed under 
$00.50 in patents of Bush Development Co. 

Microphone Division 


$00.50 I III y patents of Bush Development Co. 

LIST Microphone Division 

UNIVERSAL MICROPHONE CO., LTD. 


TRANSMITTING TRIODE 

The tube shown in the accompanying il¬ 
lustration is a low-power transmitting 
triode designated as RCA-809. It is in¬ 




tended for use as an r-f power amplifier, 
oscillator, and Class B modulator. It can 
be operated with maximum rated input at 
frequencies as high as 60 me, and has been 
designed to provide high plate efficiency 
with low driving power. For Class C ser¬ 
vice, the maximum plate dissipation is 25 
watts. 

The 809 is constructed in a dome-top 
bulb of liberal size to insure adequate heat 
dissipation and freedom of gas evolution 
from the bulb surface. A large cap on the 
top of the bulb provides a low-resistance 
connection for the plate. A ceramic base is 
employed. 

Additional information may be secured 
from the RCA Radiotron Division, RCA 
Manufacturing Co., Inc., Harrison, N. J.— 
Communications. 

MULTIRANSE METER 

Greater sensitivity is the feature of the 
Model 350, 5000-ohm-per-volt multirange 
meter. This new instrument is intended 
for the radio and electrical appliance trade. 

The advantage of increasing the sensi¬ 
tivity of the meter is found in reading volt¬ 
ages at the tube sockets in radio receivers. 
The small drain of the meter—often less 
than 50 microamperes—is said to permit 
accurate determination of voltage. 

Ranges are: volts, 3, 15, 150, 600, a-c 
and d-c; 15 and 150 mils d-c; and 0 to 
5,000 to 1,500,000 ohms with self-contained 
batteries. Resistance to 15 megohms can 
be read with an external 15-volt battery. 
Model 350 is supplied in two styles, one 



424 Warren Lane 


Inglewood, Calif., U. S. A. 


with a 3-inch square meter and the other 
with a 4j4-inch rectangular meter. 

Complete information may be secured 
from the Triumph Mfg. Co., 4017 W. Lake 
Street, Chicago, Illinois.— Communica¬ 
tions. 
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VOLUME CONTROL DEVELOPMENT 

Known as the “Silent Spiral Connector/' 
an exclusive development now available on 
IRC Type C volume controls, does away 



with sliding metal-to-metal contact. By 
means of a spiral spring wire, positive and 
continuous electrical connection is obtained 
between the center terminal and the volume 
adjustment arm. As a result of this re¬ 
placement of the usual slide-and-friction 
contact with solid, positive contact, there is 
no opportunity for noise to develop at this 
critical point. Combined with the unique 
IRC metallized resistance element plus the 
5-finger “Knee Action” element contact, 
the silent spiral connector is said to come 
as triple assurance of a minimum of con¬ 
trol noise. 

A catalog giving full details has just 
been issued. Copies are obtainable from the 
International Resistance Company, 401 N. 
Broad Street, Philadelphia, Penna.— Com¬ 
munications. 


Du Mont ^^168 

5 Utah 

OSCILLOGRAPH 


The most precise and convenient 
method of studying phase relation. 

An accurate method of observing 
the translation of non-electrical phe¬ 
nomena in graphical form. 

For studying the limits of vacuum 
tube characteristics without the 
danger of long-time overloads. 

For Complete Specifications 
— Write — 

ALLEN B. DU MONT LABORATORIES, INC. 

UPPER MONTCLAIR NEW JERSEY 



CODE READER 

The American code reader is a new type 
of tape recorder designed for use with any 
radio receiver. It employs a chemically- 
treated tape one-fourth inch in width. Ref¬ 
erence to the accompanying illustration will 
show how the roll is placed upon a reel 
and threaded through rollers, past the 
moistener (which contains water) and 
thence under the metal stylus. Two elec¬ 
trically driven rollers pull the tape over the 
moistener and under the stylus. The motor 
is controlled by a simple brake arrangement 
on the front panel by means of which the 
motor may be stopped at will or the speed 
accurately controlled. The interrupted elec¬ 
tric currents from the output of the re¬ 
ceiver (or from the key and battery as the 
case may be) are fed to the stylus and the 
resultant dots and dashes recorded on the 



tape are due to an electrolytic action that 
occurs at the point of stylus contact. 

For further information write to the 
American Communications Corp., 1650 
Broadway, New York, N. Y.— Communi¬ 
cations. 


INTER-COMMUNICATION SYSTEMS 

A complete new line of inter-communica¬ 
tion systems is featured by Allied Radio 
Corporation. These new “Knight” systems 
include compact two-way units, systems ac¬ 
commodating as many as ten stations, and 
master call systems for paging in large of¬ 
fices, factories, or institutions. 

“Knight” systems are offered exclusively 
by Allied Radio Corporation, 833 West 
Jackson Blvd., Chicago.— Communica¬ 
tions. 


NEW RCA G-TYPE TUBES 

Three new RCA G-type tubes were re¬ 
cently made available to radio equipment 
manufacturers. These tubes are the RCA- 
6AC5-G (high-mu power amplifier triode), 
the RCA~6U7-G (triple-grid super-con¬ 
trol amplifier), and the RCA-6ZY5-G 
(high-vacuum full-wave rectifier). 

The 6AC5-G is intended for use in the 
output stage of a-c receivers. Two of these 
tubes when operated as Class B power 
amplifiers are capable of delivering approx¬ 
imately 8 watts power-output with an input 
between grids of 950 milliwatts. A single 
6AC5-G when operated as a “direct drive” 
power amplifier with a type 76 tube as 
driver, can deliver 3.7 watts. 

The 6U7-G is similar to the 6D6. 

The 6ZY5-G is intended for supplying 
rectified power to radio equipment having 
relatively small direct-current requirements. 

Further details of the characteristics and 
ratings of these three types may be secured 
from the RCA Radiotron Division, RCA 
Manufacturing Co., Inc., Harrison, N. J.— 
Communications. 


LANSING SPEAKER 

Lansing Manufacturing Company an¬ 
nounces its new Iconic high-quality speaker 
system. Though it is smaller in size, the 
Iconic is somewhat similar in design and 
performance characteristics to the well- 
known Lansing-Shearer theater horn sys¬ 
tems. It includes a new high-frequency 
unit with constant efficiency up to 10,000 
cycles, a new multicellular horn which 
gives uniform coverage over an angle of 
80®, and a new low-frequency unit. 

Complete information may be secured 
from the Lansing Manufacturing Company, 
6900 S. McKinley Ave., Los Angeles, 
Calif.— Communications. 
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2 WATT TRANSMITTER AND A 
RECEIVER MONITOR 

hope helped many with their port- 
able and mobile communication problems. 
Write, stating your requirements, and we 
will advise on available or custom built 
units. 

Write for Bullefh C-38 

Radio Transceiver Labs. 

8627 - 115th Street 
RICHMOND HILL. NEW YORK 


While towers have 
been insulated for 
about fifteen years, it 
is only comparatively 
recent that the idea 
of utiliiing the tower 
itself as the antenna 
has had general ac¬ 
ceptance. The first 
tower footing insula¬ 
tor used under the 
towers of WJZ in 
1925 is shown at the 
left in the accom¬ 
panying illustration. 
A so-called sectional- 
ized type footing in¬ 
sulator is shown at 
the right. This insula¬ 
tor rests directly on 
the foundation for 
the tower. Photo 
courtesy Lapp In¬ 
sulator Co., Inc. 


TYPE PTR-19-M 


REPORT OF ROCHESTER FALL MEETING 

{Continued from page 33) 


PORTABLE PACK M.O.P.A. UNIT 


rier currents. An on-off switch, station 
selector buttons, and volume-control 
were provided in the remote unit. No 
power is consumed by the set-up when 
it is not actually in use. This appears 
to be one of the outstanding develop¬ 
ments in remote control for home radio 
receivers and we dare say that it will 
be incorporated in commercial units 
early next year. 

D. B. Sinclair, General Radio Com¬ 
pany, presented a paper entitled “Paral¬ 
lel Resonance Methods for Measure¬ 
ment of High Impedances at High Fre¬ 
quencies.^^ The use of the ordinary 
series-resonance methods enables one to 
measure the effective resistance of a 
series tuned circuit. The use of paral¬ 
lel-resonance methods enables one to 
measure the effective conductance of a 
parallel tuned circuit with equal ease. 
The duality existing between series and 
parallel tuned circuits was pointed out 
and measuring methods described which 
are the duals of the usual reactance- 
variation and resistance-variation meth¬ 
ods. By analogy these parallel-reso¬ 
nance methods have ben named the 
“susceptance-variation*^ and conduct¬ 
ance variation” methods. Errors caused 
by strong coupling to the high-frequen¬ 
cy source and by residual parameters in¬ 
herent in the standard condenser and 
circuit wiring are discussed for both 
series and parallel-resonance systems. 
A comparison of the ranges, precision 
and accuracy of the two categories was 
given. 


HIGH AND ULTRA-HIGH 
FREQUENCY PORTABLE 
TRANSMITTER • Type HFM 


and Malcolm Ferris, Ferris Instrument 
Corporation. A number of methods are 
in use at present and little appears to 
have been done towards standardization. 
The methods now in use consist of com¬ 
paring the antenna to be measured to a 
standard antenna, measuring the voltage 
presented to the first tube in the receiv¬ 
er, a comparison of the measured field 
strength with the voltage induced in the 
antenna, and the like. 

The paper “Teledynamic Control by 
Selective Ionization and the Application 
to Radio Receivers,” by S. W. Seeley, 
H. B. Deal, and C. W. Kimball, RCA 
License Laboratory, dealt with a unique 
remote-control device. The remote-con¬ 
trol unit as adapted to a radio receiver 
consisted of a unit which operated the 
receiver by the use of power-wire car- 


• 10 waffs nominal oufpuf over entire 
range. 

• 7000 to 60,000 Kc. with single crys¬ 
tal. 

• Lower frequencies to order. 

• Completely self-contained. 

• Al, A2 and A3 emission. 

• Operates from 6v. D.C. or 110 A.C. 
supply. Power equipment available 
for either. 

• Anti-noise microphone for mobile 
operation. 

• Portable receiving equipment to 
work with above. 


1938 Models 

NOW READY 


TRANSMITTER and RELAY RACK 
CABINETS in MODERN DESIGN, 
and with distinctively improved fea¬ 
tures that are appreciated by users 
everywhere. Write today for details 
and low factory prices, 

LEFEBURE CORPORATION 

Manufacturers 

CEDAR RAPIDS, IOWA. U. S- A. 
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Leading MilJ Stipplv, Hardware 
and Alltotnotf^e Parts Jobbers ! 


SHAKEPROOF LOCK WASHER CO 


. .. 11 


Distributor of Shakeljroof Products Manufactured by Illinois Tool Works 
2509 North Keeler Avenue Chicago, Illinois 

IN CANADA: Canada Illinois Tools, Ltd.,Toronto, One. 

<-opr. Illinois Tool Works 


ihiiki. Si% ThrfiJSii Eng 
ment. M-Ch(4 Ihe IflW ^rivino 
rbrquG required tor Shake- 
prQbf Hi-Haok Tl^fQdJ- V 
Coifing Strews. ^ 


End vi.pw dI s.crcw i-hnwrng 

double-Thre«d-Con1ng 

and.TO^-(wfiing edge. 


TAP AND FASTEN 

Ut one operation! 

Shakeproof s new "Hi-Hook^' Thread- 
Cutting Screw solves the problem of 
making tight and rigid fastenings in 
plastics at low cost. This amazing 
screw actually cuts a clean, sharp 
thread in any plastic material. It drives 
easily, too, because its double-slot 
design assures an acute cutting edge. 

Test ShakeprooTs *‘Hi-Hook" 
Thread-Cutting Screw on the material 
you are using—see how it lowers 
costs and speeds up production. Write 
for your free demonstration kit, today! 


uuw aiuLriL on&Kcprooi 1 ureaa-J 

Cutting Screws and Shakeproofi 
Lock Washers in standatdf 
packages. Write for name or 
nearest iobber! 














VETERAN WIRELESS OPERATORS 
ASSOCIATION NEWS 



W. J. McGonigle, President 


RCA Building, 30 Rockefeller Plaia. New York, N. Y. 


H, H. Parker, Secretary 


MEETING 

THE DECEMBER MEETING of the Veteran 
Wireless Operators Association will be 
held on Monday evening, December 6, at 
6 p. m., in the Castle Garden Cafe, 62 Pearl 
Street (just off Broad Street), in New 
York City"^. The List of nominees for of¬ 
ficers and directors of our association will 
be then announced. Ballots will be mailed 
to all members in good standing immedi¬ 
ately following the December meeting. 
The ballots should be returned to the Sec¬ 
retary, in an envelope marked “Ballot,” 
and with the signature of the member vot¬ 
ing in the upper left-hand corner, before 
midnight of Sunday, January 2, 1938. If 
1938 dues are enclosed we suggest the 
Ballot be placed in an inner envelope with 
signature and word “Ballot” on its face. 
A delicious Chinese or American full- 
course dinner including a cocktail will be 
available on this evening for the nominal 
sum of seventy-five cents. 

THANKSGIVING 

ALL GOOD WISHES to our members and 
friends for a very happy and enjoyable 
Thanksgiving. 

MARCONI MEMORIAL 
IT IS INDEED a pleasure, and it is with a 
feeling of sincere gratitude, that we ac¬ 
knowledge the generous contributions of 
G. K. Throckmorton of the RCA Manu¬ 
facturing Company, W. A. Winterbottom, 
vice-president of RCA Communications, 
and C. J. Pannill, president of the Radio¬ 
marine Corporation of America. They each 
added $250100 to the Marconi Memorial 
ever-incrfeasin^^fund. The list includes: 


V. W. O. A. $100.00 

David Sarnoff. 1,000.00 

A. J. McCosker, WOR.. 100.00 

Lenox Lohr, NBC. 250.00 

Throckmorton, RCAAl .. 250,00 

Winterbottom, RCAC .. 250.00 

C. J. Pannill, RMCA.... 250.00 


Total to date.$2,200,00 


* Article II Section 2, Constitution and By-Laws, 
V. W O. A., Inc. 

At the December meeting the Board of Directors 
shall submit a list of nominees for Officers and 
Board of Directors, of not more than three (3) 
names for each office, President, Vice-President, 
Secretary and Treasurer and not more than 
twenty (20) names for Board of Directors. 
Printed ballots shall he prepared and mailed to 
each member eligible to vote. These ballots shall 
be rettirned to the Secretary sealed, not later than 
midnight prior to the January meeting. 

Article III Section 1, Nominations and Election 
of Officers and Board of Directors.^ 

Following the November meeting the Board 
of Directors will receive^ petitions in writing, 
signed by not less than thirty (30) members en- 
tifled to vote, setting forth the name of the candi¬ 
date and the office for which it is desired he be 
nominated. These petitions shall be considered by 
the Board of Directors and shall be included in 
the final list of nominees when submitted at the 
December meeting. 


We sincerely urge those interested in 
participating in this “Living Tribute” to a 
truly great man to communicate with us 
at the above address. 

ANNUAL CRUISE 

REMEMBER THE Thirteenth Annual Cruise 
of the Veteran Wireless Operators Asso¬ 
ciation will be held simultaneously in cities 
in which we have chapters formed on the 
evening of February 11, 1938. We plan on 
making this the biggest and best in our 
history. We request the cooperation of 
all our members and friends by furnishing 
suggestions and in attendance at their 
local affair. In each case the subscription 
fee will be nominal and you may rest as¬ 
sured that a pleasant evening awaits you 
and yours. We will be glad to furnish per¬ 
sons interested with the address of their 
local VWOA representative upon their 
request to the above address. All to¬ 
gether—Let’s go. February 11, 1938. 

MEMBERSHIP 

OUR CONSTANTLY increasing membership 
continues as a source of encouragement and 
stimulation to your officers. A method used 
very successfully by other organizations is 
about to be tried. We request each and 
every member to sign up at least one new 
member from among their friends who 
are eligible—^and, truthfully, how many oi 
us are there who do not have eligibles 
among our everyday contacts ? Doubling 
our membership, which would be the nat¬ 
ural result of the success of this method, 
would truly be marvelous progress and 
would not tax any one individual very 
much. May we hear from you soon re¬ 
garding your prospective member? Thank 
you, 

THANKS 

THE RESPONSE TO OUT recent appeal for dues 
is extremely encouraging. There are still 
a few, however, who have not yet commu¬ 
nicated with us and we urge them to do 
so as soon as possible. We appreciate your 
cooperation. Thanks, again. 

NEW YORK 

AMONG THOSE present at the November 
meeting of the New York group at the 
Castle Garden Cafe in New York City: 
William J. McGonigle, president. New 
York Telephone Company. . . Fred Muller, 
vice-president, sales engineer, New York, 
Collins Radio Company. . . H. H. Parker, 
secretary. Westchester Lighting Company. 
, i Wm. C. Simon, treasurer, chief inspector 
Tropical Radio Telegraph Company, New 
York. . . C. D. Guthrie, director, radio su¬ 
pervisor in charge of New York office 
of Maritime Commission. . . A. F. Wal¬ 
lis, director, commercial representative, 
Mackay Radio and Telegraph Company. . . 
W. Campbell, business manager of Hearst 
Radio in New York. . . Geo. P, Smith, who 


runs the concessions at Bear Mountain 
Park during the summer season and 
is at present engaged in an executive ca¬ 
pacity with World’s Fair, Inc., in New 
York working' on details for the forth¬ 
coming 1939 New York World’s Fair. 
GPS incidentally goes way back in the 
radio story, having been one of the first 
Naval Chief Radiomen. . . Thomas S. 
Baker, chief engineer of Hearst Radio, 
Inc., not yet a member, but we hope to 
sign him right soon. . , Arthur H. Lynch, 
the “Antenna Alan,” New York, and we 
believe, Eastern representative for the Na¬ 
tional Company of Malden, Mass., accom¬ 
panied by “Bill” Filler, one of the proprie¬ 
tors of Terminal Radio, one of the better 
equipped “Ham and Engineers” stores in 
the greater city. . . Wm. J. Gillule, genial 
member of the marine department of the 
Mackay Company in New York, attending 
his first meeting, though he has been a 
member for some time. . . Henry A. Stein¬ 
berg, New York representative for the 
Cornell Dubilier Condenser Corp., who 
made a special effort to be present. Rather 
belatedly we express our appreciation to 
Henry for his whole-hearted cooperation 
in our most recent Year Book activity 
and a recent Radio Show sponsored by 
the Telcoli Radio Club. Many Thanks. 
HAS , . . R. H, Frey, Radio Supervisor, 
Bull Steamship Lines, the fellow that’s 
getting all those new members . . . R. S. 
Egolf of RCA Communications, who 
brought good news of a highlight for 
a coming meeti-ng . . . R. J. Plaisted from 
out Ohio way but now connected with 
NBC in New York working on television 
. . . D. Warshaw of Mackay Radio whom 
we haven’t seen for some time . . . O. W. 
Penny of the engineering staff of WAICA 
in New York and the proud daddy of a big 
fellow and a little girl - - . V. P. Villandre 
of Radiomarine and ever-willing Chairman 
of our Ticket Committee . . . “Steve” 
Kovacs and Alex Vadas, the “yachting 
boys” who will be leaving shortly for the 
South to spend the winter season. “Steve” 
aboard the yacht Wild Duck and Alex 
aboard the yacht Mascotte. Our loss will 
be Miami Chapter’s gain . . . H. T. Hay¬ 
den, Jr., Ward Leonard Sales Engineer 
and enthusiastic Chairman of our Mem¬ 
bership Committee . . . Frank Orth of the 
Engineering staff of the Columbia Broad¬ 
casting System. . . . 

Glad to see each and every one at the 
November meeting and all present were 
unanimous in their praise of the arrange¬ 
ments. We hope to see them all again at 
the December meeting. We will then dis¬ 
cuss developments in the plans for simul¬ 
taneous cruises in each of the cities in 
which we have chapters on February 11, 
1938. 

PERSONALS 

AMONG THE MEMBERS of the twenty-ycar 
(Contimied on page 45) 
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W HETHER it be a single room (as above) or an 
elaborate suite, you will find Hollenden guest 
rooms modern and up-to-the-minute in decorations, 
equipment and furnishings. We are completing a 
modernizing program which make Hollenden guest 
rooms as fine as any to be found in Cleveland. The 
location is ideal, the service excellent, the food of 
the best and the prices moderate. Select the Hollen¬ 
den on your next trip to Cleveland. 

HOTEL HOLLENDEX 

A De Wi 11 Oj>^^ted Qotel CT.E V R, F, Marshy Mgr, 


Write for 


BLILEY ELECTRIC COMPANY 

UNION STATION BUILDING ERIB, PA. 


HERE IT IS ,, A New Fool-proof 
Motor for ‘^PUSH-BUTTON** Tuning 


Here is a new motor, fresh from the Alliance engineering 
department, specifically designed for use in radio tuning by 
“push-button” control. 

Exclusive safety and dependability features make the Model ‘‘R” motor 
the most rugged and efficient of its kind. Securely mounted, self>aligning, 
oilless bearings guarantee permanent shaft alignment and noiseless operation. 
Thermostatic protection against accidental burning out, plus ample heat 
radiating area provided by the housing, make the Model ideal for 

concealed positions. Yet the overall dimensions are only 
The Alliance Model “R” motor can be had now in large quantities at low 
cost. Mounting and gear assemblies will be supplied to meet your particular 
demands and specifications. 

Write, Wire or Phone for Sample and Complete Details 
ALLIANCE MANUFACTURING CO., Alliance, Ohio 


QUARTZ 
CRYSTALS 
& MOUNTINGS 
20 Kc-25 Me 


W BROADCAST 
^ CRYSTALS & 
OVEN MOUNTINGS 
. Approved by F.C.C. 


STATEMENT OF THE OWNERSHIP, MANAGEMENT, CIR¬ 
CULATION, ETC., REQUIRED BY THE ACTS OF CONGRESS 
OF AUGUST 24, 1912 AND MARCH 3, 1933, OF COMMUNICA¬ 
TIONS 

Published monthly at New York, N. Y., for October 1, 1937. 

State of New York, Iss.: 

County of New York, j 

Before me, a Notary Public in and for the State and county 
aforesaid, personally appeared B. S. Davis, who, having been duly 
sworn according to law, deposes and says that he is the Business 
Manager of COMMUNICATIONS, and that the following is, to the 
best of his knowledge and belief, a true statement of the ownership, 
management, etc., of the aforesaid publication for the date shown 
in the above caption, required by the Act of August 24, 1912, as 
amended by the Act of March 3, 1933, embodied in section 537, 
Postal Laws and Regulations, to wit: 1. That the names and ad¬ 
dresses of the publisher, editor, managing editor, and business 
manager are: Publisher, Bryan Davis Publishing Co., Inc., 19 East 
47th Street, New York. Editors, W. W. Waltz, Tottenville, Staten 
Island, N. Y., and Ray D. Rettenmeyer, Brooklyn, N. Y. Man¬ 
aging Editor, None. Business Manager, B. S. Davis, Ghent, N. Y. 
2, That the owners are: Bryan Davis Pub. Co., Inc.; B. S. Davis, 
Ghent, N. Y.; J. C. Munn, Union City, Pa.; J. A. Walker, Rich¬ 
mond Hill, N. Y.; A. B. Goodenougb, New Rochelle, N. Y. 3. That 
the known bondholders, mortgagees, and other security holders 
owning or holding 1% or more of the total amount of bonds, mort¬ 
gages, or other securities are: None. 4. That the two paragraphs 
next above, giving the names of the owners, stockholders, and 
security holders, if any, contain not only the list of stockholders and 
security holders as they appear upon the books of the company, but 
also, in cases where a stockholder or security holder appears upon 
the books of the company as trustee or in any other fiduciary 
relation, the name of the person or corporation for whom such 
trustee is acting, is given; also, that the said two paragraphs con¬ 
tain statements embracing affiant’s full knowledge and belief as to 
the circumstances and conditions under which stockholders and 
security holders who do not appear upon the books of the company 
as trustees, bold stock and securities in capacity other than that 
of a bona fide owner; and this affiant has no reason to believe 
that any other person, association, or corporation has any interest 
direct or indirect in the said stock, bonds, or other securities than 
as so staled by him. 

(Signed) B. S. DAVIS, Business Manager. 

Sworn to and subscribed before me this 5th day of October, 1937. 

(Seal) J. A. WALKER, Notary Public. 
Queens Co. Clk’s No. 2034, Reg. No. 5634. 

New York Co. Clk’s No. 433, Reg. No. 9-W-299. 

Commission expires March 30, 1939. 
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E very qualified radio, electrical, communications and industrial 
engineer, executive, department head or factory technician 
can secure a year’s subscription to COMMUNICATIONS 
(twelve issues) for only $1.00 by using the Group subscription 
Plan. 


Regularly a yearly subscription to COMMUNICATIONS is 
$2.00—but in groups of four or more, the subscription rate is only 
$1.00 each per year when your occupation is stated. 


Use the convenient form printed herewith. Your co-workers 
will sign up with you at the half-price rate if you tell them about 
this “G.S.P.” All the important news about every phase of radio 
and communications appears first in COMMUNICATIONS. 
Sign up your group today. 
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19 E. 4 7th ST.. 
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When mailing a check (or money order) for a group 
of subscriptions, use this convenient form. 
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^VARIABLE TRANSFORMER 
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^VARIABLE TRANSFORMER 


. ~ provides 

smooth continuous control of 
• A.C. Lines 

• Power • Heat 

• Speed • Light 

Write for FREE bulletin for details 

and applications. 

Standard Electrical Products Co. 

317 Sibley St., Si. Paul, Minn. 


VWOA NEWS 


(Continued from page 42) 

club reported in QST, periodical of the 
American Radio Relay League, we find 
the following members of VWOA—How¬ 
ard F. McIntosh, Honolulu Chapter Sec¬ 
retary and operator of amateur radio sta¬ 
tion K60NM: “Started somewhere be¬ 
tween 1911 and 1913 with the usual spark- 
coil rig for transmitting and coherer, etc., 
for receiving. Amateur license with call 
3SJ in 1916 and 1917. Naval service 1917 
to 1919, Marine operating 1919 to 1929. 
Been ashore with Mackey Radio since 
1929; at present connected with their trans¬ 
mitting station at Kailua, Oahu, T. H. 
Just recently rejoined the amateur game— 
present call letters, K60NM, station lo¬ 
cated at Lanikai, about 15 miles from 
Honolulu.” . . . Thos. W. Braidwood: 
“Started with a spark coil and single slide 
tuner, plus a carborundum de^tector in 
1912 at Anglesea, N. J.—used the call let¬ 
ters ZZ—later used a larger spark coil 
on 110 volts with electrolytic interrupter 
(this caused all the lights in town to 
blink)—in 1915 obtained license and call 
3UZ—operated station until closed down 
for World War—resumed operating after 
war with call 3BA—in meantime obtained 
commercial license in 1918 and became 
ship operator” . , . and our good friend 
W. J. Halligan, now President of Halli- 
crafters, Inc. “Became interested in ‘wire¬ 
less’ around 1915, getting my ham ticket 
in early 1916. First call lAEH. Continued 
until the war, serving in the Naval Re¬ 
serve, and after war call lUL was his. 
In 1924 served as New England Publicity 
Division Manager for the League, and 
kept about 10 watts of CW working in 
my kitchen until moved out of the first 
district.” ... A. J. Costigan, Chairman of 
our Board of Directors and traffic manager 
for Radiomarine, recently returned from 
an extensive tour of the continent and the 
British Isles. Welcome home, A. J. . . . 
If we didn’t before, we now express our 
sincere appreciation and heartfelt thanks 
to Charles S. Anderson, of RCA. Institutes, 
for his generous cooperation and kind en¬ 
couragement in the preparation of our 1937 
Year Book. The^ success of all our en¬ 
deavors is due to Just such willing support 
. . . Pleased to learn in a recent edition 
of the Daily News that Mrs. George 
Shecklen, wife of our China representative, 
arrived in Manila safely from war-torn I 
Shanghai. Mr. Shecklen is vice-president I 
of RCA Communications, Inc., with head- 1 
quarters in Shanghai, China. We trust' 
that he, too, is safe . . . Best wishes to 
Stanley W. Fenton, recently of the New 
York office of the Mackay Company, on his 
recent appointment as marine superinten¬ 
dent of the Mackay Radio and Telegraph 
Company with headquarters in San Fran¬ 
cisco . . . Contact Gil Willets, Stan, also 
C. I. Stanford at the Presidio, and do your 
bit for the SF Chapter. 
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JEWETT TO SPEAK AT ASA MEETING 

Frank B. Jewett, vice-president, Ameri¬ 
can Telephone and Telegraph Co., and 
president. Bell Telephone Laboratories, 
will be guest speaker at the annual meeting 
of the American Standards Association. 
This meeting will be held at the Astor 
Hotel, New York, on Wednesday, Decem¬ 
ber 1st. It will be preceded by a luncheon 
at one o’clock and will be followed by a 
meeting of the Board of Directors at 3:30. 


New, Astatic 
MICROPHONE 

MODEL T-S 

Highly Praised 
for Flexibility 
and Performance 

Another achievement of Astatic Engineers 
designed for high class public address, broad¬ 
cast, recording and amateur use. Tilting 
moimt permits directional or non-directional 
position to control acoustic feedback. Com¬ 
plete with interchangeable plug and socket 
connector, cable and spring cable protector. 
Chrome finish. LIST PRICE, $25.00. 

WRITE FOR UTERATURE 


MICROPHONE LABORATORY. INC. 

Oept. M-3, Youngstown, Ohio 

Licensed under Brush Development Co. Patents 


new! 


ELECTRICAL SPECIFICATIONS 

Input Output Output 

Voltage Capacity V oltage 

115 5 amp. 0-140 


•6F PRE-AMPLIFIERS 

AND 

★75 MAIN AMPLIFIERS 

are built For stations who use 
the best equipment obtainable. 
Their design includes every de¬ 
sirable electrical feature, com¬ 
plete metering, tube access 
doors, modern styling, easily 
removable inspection plates. 

Technical data sent on request. 

mun 

RADIO COMPANY 

CEDAR RAPIDS IOWA 

NEW YORK, N. Y: 11 WEST 42 STREET 
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OVER THE TAPE . . . 


NEWS OF THE COMMUNICATIONS FIELD 


THROCKMORTON ELECTED PRESIDENT 
RCA MANUFACTURING CO. 

The election of G. K. Throckmorton as 
president of RCA Manufacturing Company, 
Camden, N. J., has been announced by 
David Sarnoff, president of Radio Corpor¬ 
ation of America and chairman of the 
Board of Directors of the RCA Manufac¬ 
turing Company. Mr. Throckmorton has 
been executive vice-president of RCA 
Manufacturing Company and the operating 
head following the retirement in April of 
E. T. Cunningham, former president. 



NEUMANN VISITS AMERICA 

Mr. Georg Neumann, of Georg Neumann 
& Co., Berlin, Germany, manufacturers of 
electric-acoustical apparatus well known to 
sound engineers of this country, was a re¬ 
cent guest of the Sound Apparatus Com¬ 
pany, New York City. 

Mr. Neumann had opportunity to study 
Sound Recording and associated branches 
in the Eastern States. Although he did not 
find radical innovations in the electric- 
acoustical field, he found each individual 
demonstration very interesting. He ex¬ 
presses his appreciation for the friendly re¬ 
ception and willingness to demonstrate 
wherever he visited and he will be happy 
to reciprocate the hospitality extended to 
him in America. 

RESISTANCE DATA BOOKLET 

To supplement more than ten thousand 
copies of the IRC resistance engineering 
data booklet already distributed on request 
to design, electrical, radio and electronic 
engineers throughout the world, a second 
booklet containing resistance specifications 
and engineering data complete to Septem¬ 
ber 15, 1937, has just been issued by the 
International Resistance Company, 401 N. 
Broad Street, Philadelphia, Penna. 

The new supplement is printed in the 
same size and form as the original booklet 
so that the two can be bound together for 
quick, convenient reference. It gives com¬ 
plete specifications and engineering data on 
a number of new resistor and volume con¬ 
trol types. 

Copies of the supplement have been mail¬ 
ed to holders of the original guide. Both 
booklets will be sent on request. 

THORDARSON CATALOG 

Thordarson has just made available a 
catalog covering their line of universal out¬ 
put, driver and audio transformers, chokes, 
mixers, amplifiers, etc. Write to Thordar¬ 
son Electric Manufacturing Co., 500 West 
Huron St., Chicago, for Catalog 400-A. 

NEW ORGANIZATION 

^ A new company by the name of Univer¬ 
sity Laboratories, 191 Canal Street, New 
York City, has just been organized for the 
purpose of manufacturing permanent-mag¬ 
net loudspeaker units of high quality re¬ 
production. 

Sidney Levy and Irving Golin are in 
charge of production and sales respectively. 
Arthur^ Blumenfeld has been retained as 
consulting engineer. 

TAYLOR-WHARTON BULLETIN 

The Taylor-Wharton Iron and Steel 
Company, High Bridge, N. J., have avail¬ 
able an interesting 15-page bulletin on the 
Tisco line of Alnico permanent magnets. 
The development, production, theory and 
properties design of Alnico and other alloy 
steels are covered in considerable detail. A 
copy^ of this bulletin may be secured by 
writing to the above organization. 


CLAROSTAT ENLARGES LABORATORY 

For its routine engineering activities as 
well as an expanded research program, 
Clarostat has just provided its engineering 
department with larger quarters in the 
Clarostat building. Additional electrical 
and chemical equipment has been installed, 
together with more facilities for precision 
measurements and critical life tests. Head¬ 
ed by George Mucher, chief engineer, Clar¬ 
ostat engineers are engaged in several in¬ 
teresting developments. 


NEW OFFICES FOR FAIRCHILD 

The Fairchild Aviation Corporation, 
Fairchild Aerial Camera Corporation, and 
Fairchild Aviation, Inc., have announced 
the removal of their general offices and 
manufacturing facilities to larger quarters. 
The new address is 88-06 Van Wyck Bou¬ 
levard, Jamaica, Long Island, N. Y. 


FREE AUDITING OF FREIGHT BILLS 
AVAILABLE TO RMA 

Substantial savings on freight bills, 
through the free auditing service of RMA, 
have been reported recently by several 
members of the Association. Freight and 
also express bills will be audited without 
charge by the RMA Traffic Auditor, Mr. 
T. P. Scanlan, 1608 Milwaukee Avenue, 
Chicago. Mr. Scanlan is an experienced 
traffic man and is the official auditor of the 
Association, his charges being limited 
to one-half of any savings actually recov¬ 
ered for Association members after a gratis 
examination of their transportation ac¬ 
counts. All RMA members are invited to 
avail themselves of the Association’s audit¬ 
ing service by Mr. Scanlan. 

AMPERITE SALES HELPS 

The Amperite Co., 561 Broadway, New 
York, has just announced a new series of 
sales helps available to the trade. Featured 
is an attractive window decalcomania in 
color. Another sales display features the 
world-famed orchestra leader, Cab Callo¬ 
way. This display measures 11 x 17 inches, 
mounted on heavy cardboard, easel backed. 
A series of three new letterhead designs in 
two colors to be imprinted with name, ad¬ 
dress and phone number has found a ready 
response. For further information please 
write direct to Amperite Company. 



Mr. Georg Neumann. 

NEW OFFICES FOR BENDIX 
Bendtx Radio Corporation have an¬ 
nounced the transfer of their Washington 
office to 920 East Fort Ave., Baltimore. 
Maryland. 

LEFEBURE LITERATURE 
The Lefebure Corporation, Cedar Rapids, 
Iowa, have announced literature on their 
newly designed transmitter cabinet (Type 
85-C) and on stock-size relay-rack cabi¬ 
nets. Those interested should write to the 
above organization. 

ILLUMINATED ADDRESS TO DUBILIER 
To commemorate the twenty-fifth anni¬ 
versary of the foundation of the company, 
the Dubilier Electric Company, Ltd., of 
London, presented an illuminated address 
to William Dubilier in appreciation of his 
services- This illuminated address is but 
one of the many expressions of affection 
and gratitude the English organization has 
bestowed upon its founder. 

Williom Dubilier. 
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NEWARK. N. J. 


Patents — Trademarks — Copyrights 

Correspondence Solicited 

EUGENE E. STEVENS 

Registered Patent Lawyer 

Washington Loon and Trust Bldg. - Washington, D. C- 


‘THE CRYSTAL SPECTALISTS SINCE 1925" 

PIEZO-ELECTRIC CRYSTALS 

GUARANTEED Accurate to BETTER than .01% 

SCIENTIFIC RADIO SERVICE 

Send for FREE Booklet and Friee List! 

UNIVERSITY PARK - - - - HYATTSYILLE, MD. 


USED LABORATORY EQUIPMENT 

Weston — G.R. — L&N — G.E., Etc. 

Meters — Bridges — Torsion balances — Inductors. 
Decade boxes — Analytical balances — Oscillographs. 
Tubular rheostats — Signal generators — Condensers. 
Write for new list 

Louis J. Winslow 

200 PENNSYLVANIA AVENUE HILLSIDE, N. J. 


VULCANIZED 


FIBRE 


PHENOL FIBRE 


TAYLOR INSULATION 


TAYLOR FIBRE CO., Norristown, Pa 


WiRMANENT MAGNETS 


IF'RF WINDINGS—All types, your tolerance—prompt delivery any quantity—send 
samples or specifications for quotations—Export Division: lOO Yarick St., New York City 

PRECISION INDUCTANCE CORPORATION, S91 BROADWAY. NEW YORK 


^i_i ▲ e eieiEn radio and electron tubes, incan- 

EldLcIC DESCENT LAMPS, PHOTO CELLS. 

X-RAY AND CATHODE RAY TUBES, 
EOUIPMCNT PRCkmirpn ELECTRODES AND NEON SIGNS. 

k.VfUU'Mf.n r t'KUDULJiU YOU CAN SEE CHAS. EISLER EQUIP- 

mm m m m m ^ ^ M^NT IN PRODUCTION EVERYWHERE. 

mm II I I A Ml fh RELIABLE FOR OVER 20 YEARS. COM- 

Ml II I IIIMV PLETE GLASS WORKING UNIT FOR 

If I I LL IwIMw SCHOOLS. COLLEGES AND GLASS 
^ ^ PRODUCT LABORATORIES. WRITE FOR 

EXHAUST^ETC;, ItC^^ETC WELDERS." VACuXV^OMPS,®StIm Se'al'iNG® 

eIsler engineering CO. 

750 S. 13 ST. (NEAR AVON) 


wNm I We make Permanent Magnets 
vRU 1 for All Purposes * Stamped. 

1 Formed and Cast Magnets ^ 
uMJa Chrome . ^. Tungsten . . . 
\ Cobalt ... Alnico (cast only) 

^ WtH0MA$& SKINNER 

0 STEEL PRODUCTS CO. 

U20 E. 23r<l ST. • INDIANAPOLIS 

LAMINATIONS FOP RADIO TRANSFORMERS 
TOOLS ♦ plES * stampings 


liiiimiiuinHPJiiiRiiiiiiffliiii 


Manufacturers of Spiral Wrapped Tubing for the Electrical Industry 

SQUHRE-RECTflnGULRR-ROUnD 


Better Results 


Speaker Grille Cloth 

I Complete assortment of patterns. 

Special colors and patterns made to order. ^ 
Samples and prices furnished upon request. " 
Shipments made from stock. 

A. C. HINTZE 

300 WEST ADAMS STREET CHICAGO, ILL 


RADIO IN ITS ENTIRETY! 


serves the trade with every need in radio-~. 
I complete lOO-paRe cataloH of nationally known 
/ca radio receivers, public address, parts, supplies and 
equipment. Orders shipped same day received. 

BURSTEIN-APPLEBEE CO. 

1012-14 McGEE ST. KANSAS CITY, MO. 


UP-TO-DATE CATALOG AVAILABLE 


1 




^ardmer 




PERFECT 


STELLI 


“ACETATE" 
RECORDING NEEDLES 


users incl 
WFIL 
KSTP 
KTRH 
WAAW 
WBBM 
WBNS 
WFIL 
WFBR 
WGBI 
WGL 
WGR 
WHB 
WHIS 


WIOD 

WKAR 

WKBW 

WKY 

WLVA 

WLWL 

WMT 

WNBS 

WOWO 

WRJN 

WSYR 

WWL 


CJCA 

CJOC 

CJOR 

CKCK 

KFAB 

KFKU 

KFNF 

KFOR 

KGU 

KLZ 

KMBC 

KOIL 


and many Recording Studios 


RUSH ORDERS FILLED PROMPTLY 
WRITE FOR DETAILS 


201 VERONA AVENUE 
NEWARK. N, J. 


RANGERTONE, INC. 
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Use TRANSTAT* 
REGULATORS 

Used for numerous voltage- 
control applications because of 
its many advantages over re¬ 
sistive and tap-changing devices. 
Features are: High efficiency, 
good regulation, great flexibility. 
Voltage may be changed gradu¬ 
ally, and without interrupting the 
circuit, from zero to values higher 
than line voltage. Well suited for 
large and small voltage-control 
problems. Equipment available 
for manual, motor, and automatic 
control of voltage of any com¬ 
mercial freqeuncy in single-phase 
or polyphase circuits. 

* Patents 1,993.007 and 2,014,570; other 
patents pending; Transtat trade-mark 
registered U. S. Patent Office. 



AMERICAN TRANSFORMER 
COMPANY 

175 EMMET ST. NEWARK. N. J. 


Advertising Index 


Aerovox Corp. 29 

Alliance Mfg. Co., The. 43 

American Transformer Co. 48 

Amperex Electronic Products, Inc, 

Second Corer 

Amperite Corp. 7 

Astatic Microphone Laborator}^ Inc. 45 



Bliley Electric Co. 

Brush Development Co., The. 
Burstein-Applebee Co. 


Callite Products Division. 

Cinaudagraph Corp. 

Clarostat Mfg. Co., Inc_ 

Collins Radio Co. 

Cornell'Dubilier Corp. 

Crowley Co., Inc., H. L... 


Driver Co., Wilbur B_ 

Du Mont Labs., Allen B.. 


Eisler Engineering Co.. 


Gardiner Metal Co. 47 

Gates Radio & Supply Co. 33 

General Radio Co.Third Cover 


Hintze, A, G.. 


Lapp Insulator Co., Inc.. 
Lefebure Corp. 


Mallory &. Co., Inc., P. R. 8 


Paramount Paper Tube Co. 47 

Precision Inductance Corp. 47 

Presto Recording Corp. 36 


RCA Communications, Inc. 38 

RCA Mfg. Co., Inc. 6 

Radio Transceiver Labs. 40 

Rangertone, Inc. 47 


Scientific Radio Service. 47 

Shakeproof Lock Washer Co. 41 

Solar Mfg. Corp.Back Cover 

Sound Apparatus Co. 38 

Standard Electrical Products Co. 45 

Stevens, Eugene E. 47 

Swedish Iron & Steel Corp. 1 

Synthane Corp. 25 


Taylor Fibre Co. 47 

Televiso Co., The. 36 

Thomas & Skinner Steel Prod. Co. 47 


United Transformer Corp. 

Universal Microphone Co., Ltd.. 


QUALITY TRANSFORMERS SINCE IQOI 


Wholesale Radio Service Co., Inc. 35 

Winslow, Louis J. 47 

Z 

Zophar Mills, Inc. 48 


Waxes 

Compounds 

Varnishes 

FOR INSULATION 
OF CONDENSERS 

Transformers, coils, 
power packs, pot 
heads, sockets, wiring 
devices, wet and dry 
batteries, etc. Also 
WAX SATURATORS 
for braided wire and 
tape. WAXES for radio 
parts. Compounds 
made to your own spe¬ 
cifications if you prefer. 

•Zophar 
Mills, Inc. 

Founded 1846 
120—26th Street 
Brooklyn. N. Y. 



ClNAUDAGRAPH 
Magic Magnet Speakers 

—extensively utilized by all leading radio re* 
ceiver and P. A. equipment manuiacturers—ore 
available in a complete range ol sizes from 5 
to 18 inches, to meet your every radio require¬ 
ment. 

If you demand utmost dependability and iidei- 
ity of reproduction from your equipment—in* 
fiist on Cinaudagraph P. M. speakers. Carried 
in stock by all progressive distributors. Free de¬ 
scriptive literature on request. 


CINAUDAGRAPH 

COBPORATION 

Speaker Division • Stamford, Conn. 































































HERE'S THE NEW C-R POWER 
LEVEL INDICATOR. 

TAKE A LOOK AT THE CIRCUIT. IT HAS 
EVERYTHING YOU HAVE WANTED IN 
A VOLUME INDICATOR. IT IS MADE 
RIGHT AND PRICED RIGHT. 



HIGH-SPEED SLOW-SPEED 
MICROAMMETER - 


VACUUM TUBE VOLTMETER 


DELAY DISCHARGE CIRCUIT 


FULL-WAVE RECTIFIER 
DIODES- 


PHASE DIVIDER- 

. LINEAR DEGENERATIVE 
AMPLIFIER- 

ACCURATE 

MULTIPLIER-- 

DOUBLE SHIELDED 

input-^ 

TYPE 686-A 

POWER LEVEL INDICATOR 

$195.00 

COMPLETE WITH TUBES 


GENERAL RADIO COMPANY 


Wrife -for 
Bulletin 202 

Address: 

30 State Street 
Cambridge^ Mass. 

Branches in LOS ANGELES, 
NEW YORK or SAN 
FRANCISCO 
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TRANSMITTING CAPACITORS 


MICA TYPES 


TRANSOIL . . . SOLAREX . . . TRANSMICA 

Write for complete catalog 
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